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CALENDAR, 1882-83. 

Current Academic Year Began. 
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IVIr. Harris's Lectures on New Testament Greek Began. (See p. 13). 

IVI. Rabillon*s Lectures on Frencli Literature Began. (See p. 14). 

Dr. W. H. Carpenter's Lectures on The Eddas, etc., Began. (See p. 13). 

Thanicsgiving Day. 

IVIeeting of Philological Association, 12 IM. 

Dr. R. T. Ely's Lectures on French and German Socialism Begin. (See p. 14). 

IMeeting of Scientiflo Association, S P. IM. 

Meeting of IVIetaphysical Club, S P. M. 

IMeeting of Historical and Political Science Association, 8 P. M. 

IMeeting of IMathematical Society, 8 P. IM. 

Christmas Recess. 

IMr. F. Seymour Haden's Lectures on Etching Begin. (See p. 14). 

Term of Instruction Closes. 
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Mat/iemaHcs. 

Od Crocchi's Theorem, by J. J. Stlvkstsb. 

[Abetnct of a paper read before the Unirersity Mathematical Society, October 18, 1888]. 

In Battaglini's Journal for July, 1880, Signor Grocchi has given a 
theorem which may be itated in the following terms. If 8i, (t», hi denote 
respectively the sum of the elementary combinations, of the powers, and 
of the homogenous products each of the tth order of any number of ele- 
ments, then hi is the same function of tf^,?,, <r,, 7^, . . . . that Sj is of 

*^i» ^iy ^9* *^4' • • . . 
Signor Grocchi 's proof is very elegant but a little circuitous. An 

instantaneous proof may be derived from the relation of reciprocity 

which connects a and A, viz., that if hi =/(«j, «,, , . . . Sj) then #«== 

/(^i* ^a* • • • • ^)f which is an immediate deduction firom the well 

known fact that 

+«iy+»ay* +*«y' + • • v)(^ - *iy + *2y* — ^tv* + — ) = i- 

For from this relation spring the equations 

which equations continue unaltered when the letters a and h are inter- 
changed ; for when such interchange takes place, the functions equated to 
zero of an even rank remain unaltered and those of an odd rank merely 
change their sign. 

Returning to the immediate object in view, if a, 5, e, ... . are the ele- 
ments subject to the s. A, a symbols, we may write 

2 log. (1 + ay) == log. ri 4- ^^y 4- a^y^ 4- «,y» -|- «^y* -f- . . . .) 
or, 2 log. (1 — ay) = — log. (1 + Ajy + A,y« +• A,y» -^ A^y* + ....) 
The first equation by differentiation performed in each side gives 

(^1 — <y«y + <^«y * — <^4y • • • • = -V-i — ^^— ^ ^r-r — ?-r^ 

1 ay-r .y 4y l+,^y+,^yi + ,,yi + .. .. 

and similarly the second equation gives 

<r Mn «4.^ «a4-*T t/» _ A, + 2A,y+8A3y« + 4A4^» + .... 

<^.+*^ay + -.y' + -.y ••••= 1 + A,y + A,y3 + A.y. + .... 
L 6., 

K — <^ay +<^sy' • • • •)(! +»iy +«2y* • • • O^'i +?»ay + ^^^y^ • • • • 

and 

(a +<^ty+<riy* . • . .)(l + *iy+*«y* • • • 0=*i +2A,y+8A.y« .... 
By comparison of coefficients of the powers of y, the first of these two 
equations affords the means of finding any a in terms of the a quantities, 
and the second of these any a in terms of the A quantities. 6ut if we 
change a into A and (t., (t^, .... into — a^j — (t^, .... the first equation 
becomes the second. Uence if 

8 =/(<yi»<ya»*^i»*^4i • • • •) 
A=/(<Tj, Vj,(yj,ff4, . . . .) Q. B D. 

It is not without interest to set out the reciprocity of the 6 relations 
>which exist between a, a, A. The svnoptical scheme of such reciprocity 
may be exhibited symbolically as follows: 

h/a = «/A, h/a = »/ it ff, ff/A = ± a /a. 
As an illustration of the second of these symbolic equalities take 

a\ — 8<ri<r, + ^z ^\ — 6<yf <t, + 8<ri<T, + 8<r| — Cer^ 

'• 6 '* 24 

the corresponding equations are 



h. ^ 



A,= 



a\ + 6(yf (T, + 8<ri<r, + 8<y| + Bcr^ 

24 



and it is worthy of observation that the sum of the numerical coefficients 
is always (as in the above examples) zero for the function of the a quan- 
tities whicn give an a of any order, and unity for the function of the same 
which expresses any A.* 



*Thi8 statement is proved instantaneoual j by taking one of the elements equal to unity 
and all the rest zero; and the latter part of It gives a new proof of Cauchy's theorem 
which he obtains by a consideration or all the possible cyclic representations of the sub- 
stitutions of f» elements. The theorem is that if n elements be divided in every possible 
way into A set of <, ^ set of m, r set of f» . . . . elements, then 

2 x-TT-r--'- 

vAvfiirv . . . . c . vv . n .... 
For we know by a theorem of Waring that 

wAwil . . . . f fnr .... 

Henoe by Croochi's theorem the sum of the coefficients in A« expressed in ^s is equal to 

V 1 

A 1^ ** 

but it is also equal to unity. Gauohy's theorem is therefore proved. 



Frequent occasion presents itself (especially in the theory of nomben) 
for expressing any a in terms of r's, out probably up to the time when 
Signor Crocchi wrote on the subject there had never been any occaBion 
to express A in terms of the tr's : for had such occasion ever arisen it seeois 
almost impossible that the relation between the two corresponding seta of 
formulae could have escaped observation. 

In some recent researches, however, of the writer of this note on. the 
irreducible semi-invariants of a quantic of an unlimited order, it becomes 
indispensable to convert homogeneous products into sums of powers, and 
Crocchi 's theorem comes into play. (See sec. 4 of Article on Subinya- 
riants, Am. Math, Jour,^ Vol, K, ^ari 2, not yet published). 

The relation ajh = 4^ a/a is interesting under the point of view that 
virtually it contains an example of a sort of invarianee of form which 
may possibly contain within itself the germ of an important theor;f . It 
informs us that if in the function of A's which expresses any a in lieu of 
each A, the function of s quantities to which it is equal be substituted, the 
form of the a function will remain unchanged, except that when the order 
of the a is an even number, its algebraical sign is reversed. Thus ex. gr, 
(y,=Af — SAjA.-f-SA,, Ai=»i, Aj=«f— «,, A,=»f — 2«iS2+*s* 
Consequently if we write ^ =x* — Zxy -f- 82, and for y and z substitute 
aj» — y, «• — 2«y -|- 2, rcs^ctively, the value of ^ remains unaltered. 
80 in like manner if we write = x* — 4a:*y -f- 4a?2 -f- 2y * — 4^ and sub- 
stitute for y, Zt t; x^ — y, x* — 2a:y + 2, aj* — 8x'y -\- *2xz -f- y * — ^i re- 
spectively, no change ensues in except that it undergoes a change of 
sign. 

80 in general the c functions with even and those with odd subindicei 
may be regarded as the analogues of symmetrical and skew-invariants, 
respective^. 

On Certaio Successions of Integers that cannot be Indefinitely 
Continued, by J. J. Sylyebtsr. 

[Abstract of a paper read before the University Mathematical Society, October 18, 188S]. 

A succession of decreasing integers we know cannot be indefinitely con- 
tinued, but there are also successions of increasing integers subject to 
certain stated conditions, but otherwise arbitrary, which are similarly 
incapable of indefinite extension. 

The following is a simple instance of the kind. Suppose integers to be 
written down one after the other, no one of which is a multiple of any 
other, nor the sum of a multiple of any other and of a multiple of a 
specified one. Such a aueeeaaion cannot be indefinitely continued. 

Let a be the specified integer. 

1^. Suppose that all the other integers of the succession are prime to a. 

Then \ib be any other of the integers, the equation (ix-^by = e is 
soluble in integers if e is greater than oo, as follows at once from the con- 
sideration that the numbers c — 6, c — 26, c — 86 ... . e — ab must be all 
distinct residues to the modulus a, inasmuch as the difference of any two 
of them being of the form (i — j)b where i — j is less than and 6 prime to 
a, cannot be divisible by a. 

But if the succession could be indefinitely produced, it must contain a 
number greater than 06. Hence the theorem is proved for the case where 
a is prime to every other integer in the succession. 

2®. Suppose the theorem to be true for the case where the quotient of a 
divided oy i prime numbers (not necessarily all distinct) is prime to all 
the other terms of the series : it must be true when the number of such 
prime numbers is i -f- !• ^^^ ^®* f ^ ^^® °^ them and a =^pa^, consider 
all the terms of the succession divisible hyp apart from the rest. 

Let pa^, pb\ pc' be those terms. By the law4)f the succession the 

equation pa^x -f- pb^y =pc' cannot be satisfied for any values of h\ c^, 
and consequently a'x -f- o'y = c^ cannot be satisfied. 

Hence by hypothesis since a' divided by i factors is prime to b^e' . . . . 
the succession of terms divisible by p must be finite in number, and this 
will be true for every factor/). Hence the succession 6, c, . . . . will contain 



Again in the formula for » the sign jpjiw or min\u depends on the oddness or evenneos 
ofA + ^ + **** Henceifin 

vAvfi .... ilK .... 

only those valnes of A, fi, .... are admitted which make A + /* + always odd or al waya 

even, either sum so formed will be equal to >^ because the difference of the two sums is 
sero and their sum unity. 

This theorem can, of course, be deduced like the former one from the method of cycles 
applied now, not to the entire number of the substitutions, but to that half of them which 
correspond to the aUenuiU grwp of each, of which the number of representative cycles 
(monomial ones included) is always odd or else always even, according as the number of 
elements is one or the other. 
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on); §. floite number of tarnit having any bctor in common with a. 
UoreoTsr theBucaeeaion conUining a and terms prime la a ncluiiveijr, 
muit slit> be Unite b; the prpccding rue. Conaequentl; the whole luc- 
eeMion will be Bnite, and the theorem if auumed to be true for i^O, or 
any poeitive integer ii true fur > + !■ 

But bj the preceding case Ibe proposition u true when i = 0. Hence 
It IB true uniTcnillf . 

In the long footnote to the Article on SubinvRriints in Vol. V, pp. 92, 
98 of the Am. journal of Math., will be found given the tnodeof exiend- 
ing this theorem to the caw of succeuiona of complex integer* or multi- 
plela, when a proper restriction ia laid upon the ratios to oi.e another of 
tiie simple numbers which constitute the multiplet^, and a poeaihle con- 
nexion pointed out between the Hnitenesa of such successions and that of 
the system of ground-furma to a binary quantic. 

Oq SabinTariants, i. e., Serai •mrariants to Bioarj QaanticB 
of an TJolimited Order. (Sec. 1, Proem; sec. 2, Gerras; sec. 8, 
Groand-ronns — Algebraical Dednction of their Categories — bj 
J. J. Stltestbb. 



[Abrtrad of ■ piper la tbi A 



mjimrm 



Krf. r, ift. i\ 



Covariants to a given quantic are known when either of their leading 
ooefflcienta, aay when the left band leading coefficient ia given, but 
thia will appertain not merely to the quantic in the ca«e of which it 
flnt makes Ita appearance, but to all quantics of a higher order. The 
theory of covariant* and their ground-forma is conaequently aimplified 
and unified by fixing the attention solely on such coefficients or semi-in- 
varianta, regarding them as forming one ainglo inflnito group of forma, 
having no reference to an; particular quantic and defined exclusively as 
rational integral valu6aofU-'0{wherBa = odt + 2fid, + 8edd-|- . . . ad 
Ubilum) of wnich every other value of tfaat expreaaion must be a function. 

Such quantitiea may be termed aubinvariant* in r^ard to the elements 
0, b, e, . . . , and consequently every rational integral value of Q~'0, 
where 11 now means any numerical linear function whatever of odt, b6,, 
eSi, . . . ia a aubinvariant quA corresponding numerical multiples of a, b, 
«, . . . as element*. As an immediate corollary from this we leo that tha 
iMttainder of any lublnvariant in regard to the first element a, i* a sub- 
invariant In r^ard to a modified set of elements, vit : ^> tti 'S'l ■ • • > * 
fact of which an Important use it made in the theory of deduction of 
ground-forms. 

The present number of the •foanial contains the tst and 2d sections 
and a portion of the Sd, the conclusion of which, and two or more sec- 
tions will be given in the next number of the Journal. In seeUon I , the 
elementary properties of au bin variants are deduced directly from tbeir defi- 
nition, and among other matters a theorem ia stated and demonstrated to 
the effect that an^ invariant of a system of eubinvariants in respect to the 
bighest letter which they contain and anity,ia itself asubinvariant; allie- 
orem which ia extended to the case of subin variants of ayatems of elements ; 
the general definition of such subin variant* is that they mean rational 
integral value* of a~'0, when U is any numerical linear function of the 
operators bJ», ftdt, , . . , ad inf. ; a'it; ^'i^, , . ■ ,ad inf. ; a"ii'; b"i^, 
. . . yod inf. ; so that in &ct a aubinvariant of a system or pluri-sabin- 
Tsriant may be regarded a* a special case of a uni-au bin variant in which 
toma of the numerical coefficients become aero, in accordance with the 
general principle which pervades quantitative science that the relation 
of.general and particular is frequently convertible. 

In this section it is averred that the question at to a certain proposition 
being true or false, made the subject of a price in an announcement on 
the cover of praceding numbers of the Journal, must be answered ia the 
negative, aa will be sGown in a future section. 

Finally the remark i* made that the coefficient of the highest power of 
the furthest letter in any aubinvariant is also a subinvariant in reapect to 
the same elements. Such coefflciant ia called the germ of the form to 
which It belongs. 

In section 2, germ table* are given for the ground-forms of the Qulntic 
and Sextic, which for many purposes are as useful as the tables written 
out M txUnto. 

In section 8, is explained the method of exfaatisUve algebraical deduction 
of the ground-form* of a quantic, or rather of its ground aemi-invarianta 
from theprimarieaor proto-morphs (those forms, via, which are alternately 
of the second and third degrees in the coefficianta and of which every other 
ground semi -invariant to the same quantic multiplied by a suitable power 
of the first coefficient is a rational integral function): the deduction is ex- 
tended from the easy caeea of the cubic and quartic lo which it had been 
previously confined, to the quintic by means of the principle of residues 
explained in the Proem — without which a solution of this problem would 
have been practically impossible. The deduction is not completed in the 

{ireaent number of Uie Journal, but tba reenlt of the inquiry i* that the 
wenty-thraa ground-forms of the quintic may be If^callj arranged in 8 
distinct cateEoriet, oont^ninf; respectively 1, 4, 8, 4, 8, 8, 4, 1 individuals, 
the firit and second catMpriea containing respectively the quintic itself 
and its proto-morphs, and the last one consisting of the skew-invariant. 
The powers of the first element, by which each i&duct must be multiplied 



in order to become a rational Integer function of the prolo-motpbs, is 
ascertained, and the bighest power which occurs, viz, the integrating 
&ctor (so to say) of the last deduct, turn* out to be the 23d. 
In a long footnote to the part of this section which appears in the 

E resent number, is given a theorem of a rather curious nature (as a poasi- 
lelink in a desiderated algebraical proof of Oordan's theorem) concerning 
certain successions of increasing simple or complex integers subject to a 
restriction which ensures the tmpouibUUi/ of their being indeflnilely 
continued. 

I take this opportunity of introducing an erratum relating to this foot- 
note, last paragraph : for the word* following the word produclt, 1. 8, and 
ending with the word tel, I. 6, substitute the following: 
of the form b'^tl^S'T' auch that no one of them could be [a power of 
one or] a product of powers of any of the others. If then it could be 
shown that there exists in the succession, a set of quintuplets x, y, s, t, u 
such that the quolient-eystvm of every other quintuplet in the succession 
is ixttrmediaie to the quotient-system of that sot. 

Od a Glaas of Maltiple Algebras, b; C. S. Pkibok. 

[Abalnct of a paper tesd befiiTt the UnlTtnitr Mathemnticn] BocliAj, Oclobtr ts. I8S1}. 

It i* evident that every substitution is a relative term. Thus, the 
transposition of ,^^ to BA Is In relative form {A : B) -^ (B : A), ».aA the 
circularsubstitution (f^^) \t(B: A) + (C: B)-\-[A: C). InthU point 
of view, we see that substitutions may be added and multiplied by acalars, 
although the result* will usually no longer be substitution*. A group of 
substitutions may, then, be linear eipreation* In an a*sociative multiple 
algebra of a lower order than that of the group. 

The object of this paper is to show what algebras express all the auhati- 
tutions of two, of three, and of four letters; and to put these algebra* into 
familiar forms. 

Of two letters, there are .two aubttitutiona (X : X) -\- {F : Y) and 



Then the muUipUeation table of j and^' i*a* follows: 



I'-Li 



The algebra Is, therefore, a mixture of two ordinary simple algebra* of 
B. Peiroe'* form (a,). 

Of three letters, there are sir subs^tutlons. Let A, B, T, d, B, Z be 
indeterminate coefficients. Then, the general expression of the algebra 
is equivalent to 

A BT dE Z 

TAB-f-BZ A 

Br A Z A B 
Or, denoting the six substitutions by a, p, y, S, t, C, we may write the 
general expression aa Aa -|- B^ -f IV -f Ad -|- Be -f- Zf . There i* an equa- 
tion between these substitutions, namely : 

Assume 6 relativee A, i,j, k, I, such that 

■■+/i+rl 
- -r+j-n 



iZ 



In matrioalar form, 

I 1 1 
A= I 1 1 2i= ■ 

1 I 1 



—10 11—2 

1 ^■ = _l_l -j-2 



The multiplication table of A, t,j, A, £, is a* follows : 



A 

i j 

i J 

a k I f^ ii 

i : 
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The algebra li a mixture of ordinary single algebra (a,) wilb the algebra 
of HkroilUa'a biquaternions (g^). 

In six letten, there are twenty four giibatitutioni. Uiing the capital 
Greek letters for indeterminate cuefficient*, the general linear eipreailon 
in tbeee lulwtitutloni ii equivalent to 

AATB BZeH IA.EU 

rBAA.ZBHe.MKAI 

BTAA + eH BZ'i'AIMK 

AABF HezB RHIA 

NOnS PT2T ♦X + Q 
.ONSn.rTPT.QtX* 
"['SnoWrTPT2"r*a*X 

nSNO TITP X * Q-i 
tTiine the tvcntj-foar amall Grouk tetters to ilenote the twenty-four sub- 
Btitutlona, so that the general linear expression is Aa-\- BS-\- ,fM.,*'a 
attentive otMerration of the above scheme will sbuw that the following 
equations subeUt: 

= v-|-{+o + T=.= p + a + r + v = * + J: + *'+''- 
Also, 

a + ^ = v + f , + f = v + o , + « = v + ,r 

" + 7=-/'+'' r + '? = /> + T ,+i = p + o 

a^S = ^ + X ' + e = # + l6 tJt-t^f + a. 

It is plain that these equations are all independent, and not difficult to 

see that there are no more. Since they are fourteen in number, a ten-fold 

algebra is required to express the twentj'four substitutions. 

Assume the ten relative* A, i,}, k, I, m, n, o, p, g, such that 

l'+f+r+> 

■+(-»-• 
t.-f + r-' 

,_._>+, 

,_{_,+« 
l'-?-r + ' 

lu mttricular fbrtn, tb«a« kra u follom, (where + U vritten Tor -^1 and 



-1|- 



+ + + + 
+ + + + 



«_ + + <i_H 1 — 

" + + ''- + - + 

++ -+-+ 

+ + +- + - 

+ + '"+- + - 

H- 1 h 

+ + +- + - 

Tbe multiplication table la u follom : 



- + H 

+ + 

la- — ^ + - 
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of ordinary algebra with that of mj 



EOT course, the reprraentation of quaternions as linear nipressions in 
ititutions of three letters, the sum of the coefficients being zero, la 
equivalent to finding o thtorem of plane geometry eorruipandifg to meh 
theorem of toliA geometry expreaiible try ^untemioiu. For initance, let the 
three letters whlcb are Interchanged by tbe coordinates z, y, t, of a point 
in space. Tben, as above, let 

a= (*'»' ') 8= f'- '• y) v= fV' '■ ') 






\x, y, tl 



= f*. y. '\ 



Thus, ^ and y represent the operations of rotation through one-third of a 
oircu inference, the one forward, the other backward, alMUt an axle pai«- 
ingthrough the origin and the point (1. 1, 1); while i,e, ^ represent tbrea 
perversions with reference to axes passing through the origin and tbe 
points (0, I, — 1), (I. — 1, 0), and (1, 0, — 1), respectively. QuaternioDi 
may be represented thus: 

l = i(2a-(3-y) 






(P-7) 



We have here a new geometrical interpretation of quaternions. Sinca 
theiumof tbe coefficients of tbe substitutions is equal to seroin tbe values 
of every one of tbe quaternion elements, it follows that under this inter- 
pretation any quaternion operating upon any point brings it into tba 
plane. 

Hence, every quaternion equation has an interpretation relating to poiata 
in this plane. The reason why a quaternion, which has a four-fold 
multiplicity, is no more than adequate to expressing operations upon pointa 
in space, is that the operations are of such a nature that diOeront onea 
may have the same effect upon single points. But a real quaternion has 



different upon all 



plane x ■^y + ' = under the new interpretatioi 
points except the origin. 

For tbe axes of z, y, i, in trilinear coordinates, take three Una* 
meeting in one point and equally inclined to one another. To plot 
the point x = a + b y^^\ , y = e + d\/:^\ , i = c +/ ^/ZTi , plot 
the point x ^^ a, y='c, s = e in blue, and the point x^b, y = 4^ 
d ^/ in rtd. Then the effects of the different quaternion elements upon 
points in tbe plane a> + y + z = are as follows: 1 leaves every point 
unchanged. The vector i revorsas the position of a blue point with refer- 
ence to tbe line i = and changes it tu red, and reverses the position of m 
red point with reference to tbe line x^y and changes it to blue. Tb« 
vector J rotates every point through a quadrant round the origin in tba 
direction from z = to y =^ z, without changing the color. The vector 
t reverses the position of a blue point with reference to the line through 
the origin that bisects the angle between y ^ and y = i and changes it 
to red, and reverses tbe position of a red point with reference to the line 
through the origin that bisects the angle between z = and x =^ i and 
changes it to blue— XtUerf, Oct. 30] 
[AbMnd* of oUuT [i«|wn are printed uodsr " Amsiicin Journal of HalhcnuUleB," p. T.i 

On Atmospheric Electricity, b; H. A. Rowland. 

ECMDtcd lo tha CoDnw of QectrlcUni, Paris, SsptemtHT IT, issl, and hue trana- 
fram ths[r PronedTngi]. 

Among the subjects to be discussed by this congress is that of atmo- 
spheric electricity, and I should like, at tbis point, to urge the importance 
of a series of general and accurate experiments performed simultaneously 
on a portion of the earth's surftce as extended as possible. Here and 
there on the globe, it is tnie, an observer baa occasionally performed 
a series of experiments, extending even over several Tears : but th« 
different observers hare not worked in accordance witli any precon. 
certed plan, it has not been possible to compare their instruments, and 
even where absolute measurements have been obtained, the exact meaning 
of the quantltv measured has not been perceived. Iiet us take, for instance. 
Sir William 'Thomson's water dropping apparatus, which is usnd at the 
Kew Obeervatory. This apparatus is composed of one tube rising a few 
feet above the building and of another tube near the ground, so that it la 
in the angle made by tne house and the ground. This appHratus indicates 
a daily variation in the electricity of the atmospbere, but the result is evi- 
dently influenced by the conditions of the experiment Another observer 
who should fit up an apparatus in another country might obtain entirely 
'different conditions, so that It would be impossible to compare tbe results. 
Hence the necewity of having a system. 
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The principal aim of scientific investigation is to be able to undetstand 
more completely the laws of nature, and we generally succeed in doing 
this by brmgine together observation and theory. In science proper, 
observations and experiments are valuable only in so far as they rost on a 
theory either in the present or in the future. We can as yet present only 
a plausible theory or atmospheric electricity, but the real way of arriving 
'at the truth in this case is to let ourselves be guided in our future experi- 
ments by those which have hitherto been made on this subject. 

The principal facts which have been discovered can be stated in a few 
words. In clear weather, the potential increases as we go higher, at least 
for certain parts of Europe, and there is a diurnal and annual variation 
of this quantity which the presence of fogs causes also to vary. The first 
observers were inclined to attribute the electricity of the atmosphere to 
the evaporation of water, and an old experiment which consisted in drop- 
ping a ball of red-hot platinum into water placed on a gold leaf electrome- 
ter, was supposed to confirm this view. Even recently a distinguished 
physicist held this opinion in the case of electric storms, ^ow when a 
Dall of platinum is thus dropped into water, the excessive commotion thus 
produced will certainly give rise to electricity; but to assert that this 
electricity is due to evaporation may very well be an error. It is true 
that occasionally a red-hot meteorite may fall into the sea, reproducing 
thus the laboratory experiment; but most of the water is evaporated 
quietly. Recently one of my students used under my direction a Thom- 
son quadrant electrometer in order to investigate this question, and 
although he evaporated large quantities of diff« rent liquids, he did not 
find any trace or electrization. I hope to prove thus conclusively that 
the electricity of the atmosphere cannot be the result of evaporation. 

Sir William Thomson tninks that the experiments which have been 
made hitherto indicate that the earth is charged negatively. This con- 
clusion would certainlv explain all the experiments hitherto performed 
in Europe ; but the only method of reaching certainty on this point is to 
execute a series of experiments on the whole surface of the globe, and it 
is this method that I propose to-day. This series of experiments would 
furnish data for determining not only the fact of terrestrial magnetism, 
but also by the aid of Oauss's theorem the amount of the charge on the 
solid portion pf the earth ; however, this amount cannot be determined 
for the upper atmosphere. What we want to know is the law according 
to which the electric potential varies as we ascend on the whole surface of 
the globe and at the same instant of time, so that it may be possible to 
obtain the surface integral of the rate of variation of the potential over 
the whole globe. If the earth were ever to receive an increase of charge 
coming either from the exterior or from the upper atmosphere, this 
increase would be known. When, in the London Physical Society, I 
criticized the theory of Profe. Ayrton and Perry on terrestrial mag- 
netism, I gave at the end of my paper a brief outline of a recent theory 
on auroras and storms, which was built on the hypothesis of the electriza- 
tion of the earth. After mature reflection I still wish to present to yon 
this theory, which deserves to be thought of in mapping out a system of 
international experiments on atmospheric electricity. 

Suppose Sir William Thomson's explanation is correct and that the 
earth u charged with electricity, let us examine what would then happen. 
If the earth were not exposed to disturbing causes, a portion of the elco- 
tricity of the globe would discharge itself Into the atmosphere and would 
distribute itself nearly as uniformly as the resistance of the air would 
allow. The exterior atmosphere thus charged would set itself in motion, 
and we should have winds produced by the electric repulsions, and this 
would last until the electricity had been distributed in a uniform manner 
on the earth and in the exterior strata of the atmosphere ; when all would 
be still once more. An observer stationed on the earth would have no 
idea of the charge of the exterior atmosphere ; but he would discover the 
charge of the earth by means of the ordinary instruments used in experi- 
ments on the electricity of the atmosphere, such as BeoquerePs arrows 
and Thomson's water dropping apparatus. There would be another 
result which however could not be measured by observers situated on the 
earth, namely, the extension of the atmosphere beyond the limits deter- 
mined by calculation. The rarefied air being electrified would repel 
itself, and possibly there would be then in the exterior atmosphere a 
region in which the pressure would vary very slightly for a great differ- 
ence of elevation. We have learned from auroras and meteors that the 
atmosphere extends to a much greater distance than that indicated by 
JNewton*s logarithmic formula, but I think that what I have said is the 
first rational explanation of this fact. 

Observe now what would happen if the earth of which we speak were 
subject to the disturbing causes which exist on our clobe ; the most impor- 
tant of these disturbing factors are the winds and the general atmospheric 
circulation. This circulation oonstantlv carries the atmosphere from the 
equator to the two poles, but with very little uniformity. However, near 
the poles there must be many points at which the air comes down towards 
the earth and thus shapes its course towards the equator. Now a body 
which is a bad conductor, like air, when it is charged tends to carry its 
charge along with it wherever it goes, and thus the air carries its charge 
until the moment when it descencU towards the earth ; then it will leave 
it behind in the exterior atmcaphere, in accordance with the tendency of 
electridlf to remain at the surface of charged bodies. The charge will 

lulate in the exterior atmoephwe, until there is a great 



tension ; the atmosphere will then discharge itself either towards the 
earth or through the rarefied air in the shape of an aurora. At these 
points the rarefied air probably heaps itself up to a greater height than 
elsewhere, which would explain the great height at which auroras are 
sometimes observed. 

The equilibrium which existed previouslv at the equator would also be 
destroyed by the absence, at this point, of the primitive charge in the 
exterior atmosphere, and the earth would have a tendency to discharge 
itself towards the exterior atmosphere. Owing to the difference in the 
conditions at this point, this tendency will be apt to show itself by the 
storms which arise oftenest in the equatorial region. Thus the electricity 
of the earth would tend to circulate in the same way as the air from the 
equator to the poles and conversely. 

But I do not intend to insist upon this theory here ; I wish simply 
through it to bring out the importance of establishing on the whole sur- 
face of the globe a system of general observations on atmospheric elec- 
tricity. Even if the the<»ry is false, it is only by observation that the 
truth can be attained. In my opinion, it is almost unworthy of the 
advanced state of our sciences to-day, that it should be at present impossi- 
ble for us to indicate accurately the origin of the energy which manifests 
itself in auroras and storms. For I have pointed out above that it is 
necessary to give up explaining these phenomena by the hypothesis of 
the production of electricitv by evaporation. 

I propose therefore that from this section of the Congress a committee 
be formed to examine what is to be done in order to establish on the 
whole earth, and especially in the polar regions, a systematic scries of 
observations on atmospheric electricity. 



Editorial Note. — International Commwion of Electricians, 

[Professor Rowland sailed from New York, October 14, to attend an 
international commission of electricians, then about to assemble in Paris. 
Professor John Trowbridge of Cambridge sailed about the same date. 
These two gentlemen were selected to represent the United States gov- 
ernment by the Department of State — Congress having made provision 
for the appointment of two civilian commissioners. 

This official commission is the outgrowth of the congress of electricians 
which was held a year ago in Paris. That body requested the French 
government to invite other nations to unite in constituting three inter- 
national commissions for the study of certain specified problems, namely : 
I. A re-determination of the value of the ohm. 



II. in) atmospheric electricity. 

(») " ■ 




protection against damage from telegraphic and telephonic 
wires — (paratonnerres), 

}e) terrestrial currents on telegraphic lines. 
d) the establishment of an international telemeteorographic lino. 
)etermination of a standard of light. 
The study of atmospheric electricity was proposed to the congress by 
Mr. Rowland. After hearing his paper on this subject, the section to 
which he belonged adopted on his motion the following resolution which 
was subsequently approved by the entire congress : 

Resolved that an international commission be charged with determin- 
ing the precise methods of observation for atmospheric electricity, in order 
to generalize this study on the surface of the ^lobe. 

As Mr. Rowland did not retain his manuscript, the foregoing translation 
of the paper as it is printed in the Cumptea Rendua of the congress has been 
made by Mr. P. B. Marcou and is printed here with the author's consent.] 



Philology. 

On Grammar and Aesthetic, by B. L. Oildebsleivb. 

[Abstract of a paper read before the UnlTersitf Philological Aasociation, October 6, 1882J. 

Scientific grammar has become more and more professional, more and 
more detailed. Phonology has grown into a department which threatens 
to overshadow the rest of philology. The theory of formations has been 
turned into a mechanical assemblage of facts, and the brilliant generali- 
sations once in vogue have been abandoned one by one. Syntax has 
divorced itself from logic and turned statistical. Such is the present 
condition of grammar, minute and skeptical. On the other hand aesthetic 
criticism is losing itself in mere finical fault finding and sympathetic 
phrase mongery, and the chasm between the grammarian and the man 
of letters is daily widening. To effect a reconciliation of these two 
extremes may be impossible. To examine the conditions of such a recon- 
ciliation is legitimate. 

In antiquity, literary criticism took into account much that is now 
relegated to the grammar, phonetics, word-formation, syntax, prosody. 
Now all these matters fall under the observation of the scientific gram- 
marian, all are subjected to rigid measurement and computation, and all 
the minute grammatical research of the day may be made available and 
is to be made available for literary criticism, for aesthetic appreciation, 
- At all events the effort to get exact expression for every manifestation 
I of spiritual life is not unworthy of the highest intellectual faculties. 
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On tbe Locality to which mast be Assigned the Treatise of 
Palladins d« Agri CDltura, by J. Rindbl HASBt& 

[Abalnct or ■ piper md before [he I'nlTenltr Phllologkd AnocUUan, October 0. IWI]. 

This pnper wai an ittempt tn decide the queitioD whether Palladiui 
wsB an inhabitant or OruI in the fifth century, or of Iialv at r dnte eoma 
two or three centuries earlier, by meana of the table of lengths of 
BlindowB Riven by the writer for OTory month in the year, and the teveral 
hours of the day. 

It wHi shown that the measurenienti would not agree with tbe shadowi 
of a sun-dial, but that they represent«l very clotely the shadows of a 
•luff five feet high placed in a latitude at least as high as 46°. It was, 
therefore, inferred that the author of the treatise wm the son of Exsuper- 
antius, the prefect of Oaul in the earlier part of the Hfth century, whom 
Jerome invited in one oFhi« letters to enter uikid a monastic life, and who 
was'flnally killed in i'H, during a mutiny of bis soldiers. 

The paper will appear at length in the neit number of the American 
Journal o/ Philolo^. 

Oa a Probable Error in Plutarch's Life of Pericles, c. 23, b; 
C. D. MOBBIS. 

[Abitncl or ■ piper md before the UiilTenitr PhUoIogkal AaocUtion, Oolober S, ISSX], 
Plutarch states that when Bubcea had been reduced after ita revolt by 
Pericles, B. C, 4i6, XaiiuSliM roic lirna^drof ^tya/ihmit ir^jiiiri^ xal dS^g 
SiaflpovToc i^ipaXev, Tbis statement ia accepted without remark by 
Thirlwall, Grote, (Jurtius, and Bteckh. But we learn from Herodotus, 
y. 77, that after a victory over the Chalcidians, which occurred about 
B. C. 607, the landi ot these same Chalcidian nobles had been occupied 
by a body of four thousand Athenian citizens who were sent there as 
nA^pmxo'. These Cleruchs are found still in the occupation of their lands 
at the time of the battle of Marathon ; and there is no reason to believe, 
and Bieckh expressly denies, that they abandoned them at that time 
except fur a moment when under the stress of (error at tbe Persian inva- 
sion. It is higbly improbable, therefore, that under the continued and 
increiuing power of the Athenians, any aucU number of tbe Chalcidian 
nobles cuuld have succeeded in re-occupying their old poBsessions aa to 
make their expulsion a second time worthy of record. Whan we add to 
this the fact that Tbucydidw in his account of the expedition of Pericles, 
(i. 1 11), inekes no mention of the Chalcidians, though he does lay that 
the intiahitants of the district of Hesttaes were expelled — a fact which 
Plutarch alio statM— the probabilitj that Plutarch is in error is much 
increased. Indeed the words of Thacydidee— rj^ /ihi li^^ [Et^ouv] 
ifio^Aiyi^ Kareari/aavTO, 'Effrioiof 6i ifom/oavrff aiiroi r^ 7^ ioj™ — imply 
that the only part of the island treated with exceptional severity was the 
northern district. It seems likely therefore that Plutarch states as one 
of the results of the expedition of Periclei a measure which had really 
been adopted some sixty years before. And it is not unnatural that he 
should have done »o, since the circumstancei of the two expeditions are 
curiously alike in several particulars. 



Notes from the Oreek Semiaar/, by B. L. Oildkbslbeti. 

[Abatrut of * p«per In tbe Amariem Jimntat <tf PMebn. -WO' 10]. 
In the first section of these notes, Professor Gildersleeve discusses the 
use of the articular infinitive, giving an abstract of previously published 
papers, and supplementing the statistics there presented byar^mlnf the 
inveatigations of Dr. O. F. Nicoiassen in Xenopbon, and of Hr. W. S. 
Fleming in Plato. Tbe tenses in Xenophon are mostly the present and 
the aorist, sometimes tbe perfect, and in a few inetancn the future 
infinitive and the infinitive with iv, both which are due to the infiuenco 
olorafio oblieua. Of the cases, the nominative and accusative largely pre- 
ponderate. Then comes the genitive, which is freely used. Prepositions 
appear in great number and variety. The maximum of occurrence, 
taking tbe Teubner page as a standard, is found in the Hipparchlkoa 
{'I, S7), the minimum in the Respublica Atheniensium, which is not 
by Xenophon. Tbe average of Xenopbon ii slightly higher than that 
of Thukydides — a difierence which may readily 1m accounted for by the 
philosophical character of so many of Xenophon's writings. Plato, 
according to Mr. FleminK, uses twenty-fire prepositions and fuosi prepo- 
sitions against fifteen in Thukydides, and the articular present infinitive 
Is much more common than the aorist, due doubtless to tbe philosophical 
oonsideration uf the oharaot«r of the action rather than of its manifesta- 
tion!. In the second part. Professor Gildersleeve has reproduced hi* 
treatment of nv 1^, prepared for another purpose and baa amplified it oa 

[Abilnicti of other pspen «n prinlcd uoder "Tbe Amaricaa Jounul of FbUolagT," 



Biology, 

[Abatradi of Keaults of 



The Metamorphosis of Penaens, by W. E. Bbooks. 

Scarcely another fact in morphological science, standing alone, exceeds 
In interest the discovery that Penaous, a Decapod, passes through a 
Nauplius stage. 

Those familiar with the literature of the subject will recollect that Frits 
MuUer kept under observation until it changed into a Protozoea, a 
Nauplius which he captured at the surface of the ocean. 

He also secured, in the ocean, a verj^ complete series of larvae, throne;!) 
which he identified his Frotoaoea with a young Macrouran with Ui« 
characteristics of the genus Penaeui. 

He did not rear the Nauplius from a Penaeus «g% ; nor did he actually 
observe the transformation into tbe young Penaeus. Certain over- 
cautious naturalists have therefore refused to accept his conclusions until 
more conclusive proof should be furnished. 

A number of staeea in the development of Penaeus have been figured 
and described by Glaus, but as he also relied upon surface collecting bia 
evidence is open to the same objection. 

Although I have shown, by tracing from end to end the life history of 
Lucifer, that this Macrouran undergoes a series of changea almost per- 
fectly parallel to those which Fr. Muller describes in Penaeus, it is still 
desirable, as a matter of history, and in order to set at rest those critics 
who refuse to give any weight to deductive reasoning in Morphology, to 
trace the life-history uf Penaeus, by actually witnessing tbe changes. 

I have been able this summer, at the marine laboratory of the John* 
Hopkins University, to obtain the youngest Protoxoea stage of Penaeua ; 
the stage which Fr, Muller actually reared from tbe tdnuplius. I have 
had the good fortune to rear this larvao in tbe house, and to witness in 
isolated captive specimens every one of the five moults between the first 
Protozoea and the young Penaeui. During J une and July, tbe breeding; 
season, the mature females cannot be found inside the Sounds of our 
coast, and as our boat is too small for outside work during these windy 
months, I have not been able to secure the eggs or Nauplii ; but this, the 
only gap in my series, is filled by Fr. MuUer's observation. The whole 
metamorphosis of Penaeus has therefore been actually witnessed, end 
there is no longer any room for criticism. 

FrotOEoeas apparently identical with tbe youngest one figured by MQI- 
ler, and which a comparison with Lucifer shows to be in the " First 
Protozoea " stage, were captured at the surface of the inlet, by the baud 

They were carefully drawn and measured, and were then placed in 
tumblers, one In each tumbler, aod were kept thus isolated and under 
observation until they assumed the characteristics of the genus Penaeus, 
which they did after five moults. 

The first Protozoea has an ocellus, a very short rostrum, and traces uf the 
compound eyM, which are not yet movable The first and second 
antennae are Naupliua-like, and the biramous second antennae are the 
chief organs of locomotion. The labrum has a short apine ; the man- 
dibles are stout-cutting blades, with no trace of a palpus, or of tbe 
swimming branches of the appendage. The first maxilla is small and 
Jaw-like, while the second is long and slender, with a very small 
scaphognathite. There are three pairs of Maxillipeds, all of them 
biramous. The first pair are large, fringed with long swimming haira, 
and they are efficient swimming organs. The second pair are much 
smaller, and of less functional importance, and the third pair are rudi- 
mentary, and scarcely visible. Tbe long, slender hind body shows only 
very faint traoua of a division into segments, and no ganglia could be 
made out. The tip of the abdomen forms a forked lelson, with aevea 
pairs of plumose hairs ; one short one on the inside edge ,■ another short 
one on the outside edge; and a terminal row of five much longer ones, 
the middle une being tbe longest of all. 

After moulting, tbe "Second Protozoea" is esientially like the first, 

tbe chief differences being that the compound eyes are now movable, 

and the hind body is sharply divided Into segments. No joint aa yet 

separates the lelson fYom tne sixth abdominal segment, but, with this 

I exception, all tbe segments of the hind body are now well dcHned. 

In tbe species which was studied, probably Penscus Bra zi lien sis, tbe 
J rudimentary thoracic and abduminal appendages, described by Claus at 
this stage, were not visible. I did, however, find a few specimens of 
another species, which agreed, in this respect, with Claus's figure. 

After the noit moult the larva becomes, what I have called in my 
paper on Lucifer, a <■ Protozoea with preparations for the Schizopod 
Stage." 

It might, perhaps, be ipoken of as a Zoea. The ocellus ia still present, 
although the compound eyes are larBe and quite movable. 

The rostrum is lengthened. The two pairs of antennae retain the 
Nauplius characteristics. 

The mandible has no trace of a palpus, add the Metastoma consists of 
a pair of broad, flat plates, separated from each other on the middle 
line, and placed to tbe tame series with the other appendages. 
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The maxillae and mazillipeds are as they were at the stage before, 
except that the third pair of maxillipedB are a little larger, although 
they are still rudimentary. 

The Ave thoracic somites are now cemented together, and each bears 
a pair of buds or pouches, the rudimentary appendages. 

The telson is separated by a joint from the sixth abdominal segment, 
and the latter carries a pair of rudimentary swimmerets. There are no 
traces of appendages on any of the other abdominal segments, although 
all the ganglia are conspicuous and well deyeloped. The halves of we 
fork of the telson diverge from each other a little more than they did 
during the earlier Protozoean stages. 

After the next moult the animal reaches the Schizopod stage, so far 
as the anterior half of the body is concerned, although the abdominal 
appendages are still absent. The ocellus is still present, as in the first 
Protozoea, but the character of the antennae has changed completely. 
The oar has appeared in the basal joint of the first antennae, and con- 
tains diatoms and other foreign bodies. The two-jointed basal portion 
of the second antennae carries a short pouch, the rudimentary flagellum, 
and a long scale, with plumose hairs and a single spine. 

The palpus has appeared on the mandible. The exopodites of all five pairs 
of legs are large, and are now, with the swimmerets, the locomotor 
organs. The endopodites of the fourth and fifth pairs are somewhat less 
developed than those of the first, second, and thira pairs, which now end 
in chelae. The abdomen carries only one pair of appendages, those of 
the sixth segment, but these are now larger, and are used in swimming. 

The tip of the telson is now almost square, with a very slight notcn 
in the middle line. 

After the next moult the chief change consists in the formation of the 
first five pairs of abdominal appendages. The endopodites are absent, 
and the whole appendage is rudimentary, and is not used for locomotion 
until the next stage. 

After the next moult the animal reaches the Penaeus staff e. The scale 
of the antennae becomes broad and triangqlar, the fiagellum is greatly 
elongated, and is divided into twelve Joints. The mandibular palpus is 
greatly enlarged, and covers up the bases of the antennae. The exopo- 
dites disappear from all five pairs of legs, and the abdominal appendages 
are now ninctional, although the endopodites are still absent. 



This stage is reached by the first Protozoea in about three weeks, and 
all the changes have been actually witnessed in isolated captive 
specimens. 

Our boat is too small for work outside during the windy months of 
June and July, and as the ripe females do not come into the inlets and 
sounds, I have not been able to obtain the eggs or the newly hatched 
young; but this is the less important as Fr. Muller reared his ** first 
Protozoea" from a Nauplius, so that we now have the entire metamor- 
phosis from actual obs'ervation. — (Beaufort^ Aug, 16, 1882.) 

On the Growth of the Mollascan Shell, by H. L. Osborn. 

The structure of the moUuscan shell has been studied by means of sec- 
tions of adult shells by Carpenter and others, and they have found that 
it presents an outer membranous horny epidermis and an internal stony 
portion. Such a method could not give any idea of the actual process of 
shell formation and a knowledge of this could be gained only by study of 
the first steps. To this end, edges of the shell were snipped away and a 
thin glass circle thrust between the animal and its shell, care being taken 
to prevent injury to the mantle. After the lapse of twenty-four hours 
the shell was opened and the fflass circle carefully examined, others were 
allowed to remain two days, three days, or for periods of weeks. 

In twenty-four hours it was found that a film had been left upon the 
circle ; in fortv-eight hours, this film was plainly stony. The earliest 
traces of this film, when treated with coloring reagents, stain, but, when 
treated with acids, show no traces of lime, nor any evidences of struc- 
ture; it is simply a structureless membrane. Later films, when treated 
with acetic amd, present the appearance of a tesselated pavement, and 
when examined with the polariscope and not treated with acetic acid show 
beautifully the presence of lime. 

It would thus appear that the epithelium of the mantle pours out a 
secretion of horny matter which forms the epidermis ; that this secretion 
holds lime in solution ; and that from this the stony internal portion of 
the shell is formed. Experiments were successfully made upon the shells 
of the oyster and Pinna and several other lamellibranchs, and some gas- 
teropods were tried, but thus far in vain. 



SYNOPSIS OF THE RECENT SCIENTIFIC JOURNALS 
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American Journal of Philology. Edited by Pro- 
fessor QlLDBRSLBEYS. No. 10. 

Article I. — The New Revision of King James' Reyision of 
the New Testament, II., by Charles Short. 

In this article, the first part of which was published in No. 6 of the 
Journal^ Professor Short has examined the changes made bv the revisers 
in the Greek text, and in the translation of the first seven chapters of the 
Gospel according to St. Matthew. The numerous details forbid any 
attempt at an abstract, but it may bo mentioned that many points of 
general philological and literary interest are taken up, e, g.^ the use of t^ as 
an antecedent, of which with reference to persons, of the article with 
names of rivers, of English indicatives ana subjunctives, of whiU and 
tohilea, beside and besides, and other doublets, on the singular verb with 
compound subject. The article serves to show how many of the changes 
of the revisers have been anticipated by other translators, eo that the 
novelty lies in the selection of older renderings rather than in the intro- 
duction of new. 

Article 11. — Nonins Marcellus, IL, by Henrt Nsttleship. 

Professor Nettleship, in accordance with his purpose announced in the 

C ceding number (9), has applied his method to the analysis of the first 
k of Nonius Marcellus, and has endeavored to show what parts may 
be referred to Paulus and through Paulus to Verrius Flaccus, and what 
parts go back to other sources. 

Article III. — Notes from the Greek Seminary, by the Editor. 

(An abstract of this paper is printed on page 6). 

Article IV. — Greek Inscription from Gerasa in Syria, by F. 
D. Allen. 

A poetical inscription found by Bey. Dr. Selah Merrill in 1876, near 
Gerash, is here edited with a reduction of the rubbing. 

• 

In the NoieSf Profeasor B. P. Morris disputes M. Martha's views on 
the use of " malum as an Interjection." Professor H. E. Shepherd calls 



attention to <* Jefferson as a Philologist," and Professor C. D. Morris 
proposes a transposition in Demosthenes, 84. 25. 

There are Reviews of Zupitza's Sammlung Blngliseher Denkmdler in 
kritisehen AtutgaJben, by Professor S. Primer; of Schroer's Faust , by Pro- 
fessor J. M. Hart ; or Klinkenberg's De Euripideorum Prologorum Arte 
et Interpolatione, by Professor J. H. Whkklkr,^ of Rutherford's New 
Phrynichus, by the Bditor; of Dahl's Lateinische Partikel UT,*by Dr. 
MiNTON Warren ; of Meier's Oladiatura Romana, by the same ; of Del- 
bruck's Einleitung in das Sprachstudium and Channing's translation of it, 
by Dr. B. W. Hopkins. 

The Reports give abstracts of Rheinisehes Museum, Mnemosyne, Arehae- 
ologische Zeitung, Qermania, and Fteckeisen^s Jahrbucher. 

No. II, now in press, will contain, among others, articles on 
Combinations with the Perfect Participle in English, by Fitz- 
EDWARD Hall ; on the Culex of Vergil, by Robinson Elus ; 
on Creole French, by Professor J. A. Harrison; Etymologi- 
cal Notes, by J. P. Postqatr ; and on the Arsenal of Philon, by 
T. W. Ludlow. 

American Chem^ieal Journal. Edited by Profss- 

SOR Rrmssn. Vol. IV. No, 4. 

Article I. — Determination of Organic Matter in Potable Water, 
by J. W. Mallet. 

Article IF. — On certain Tetrasubstitoted Proprionic Acids, by 
H. B. Hill and 0. F. M abery. 

Article III — On the Oonstitntion of the Sabstitnted Acrylic 
and Proprionic Acids, by H. B. Hill. 

Article IV. — Crystalline Form of Tribromacrylic Acid, by W. 
H. Mslyills. 
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Article V, — Determination of Boracic Acid, by Edgar F. 
Smith. 

Article VL — On the Redaction of Ferric Solntions, by P. 
T. AuBTKN and G. B. Hurff. 

Article VII. — Note on the Precipitation of Stannic Oxide 
from Sodinm Stannate, by P. T. Austen. 

Article VIIL — On the Determination of the Flashing Point 
of Petroleum, by J. T. Stoddard. 

Article /X— Friedrich Wdhler, by The Editor. 

Beviews and Beporla, 

Analytical Chemistry. 

Carbonic Acid in the Air. 

On Some Recent Improvements in Industrial Chemistry, by 
Walter Weldon. 

Chemical Nomenclature. 

Notes. 

Jiecent Publications Relating to Chemistry, 

American Journal of MathemtUtcs. • Edited by 
Professor Sylvester. Vol. V. No. 1. 

Article I. — Qnelques Applications de la Theorie des Formes 
Binaires aux Fonctions EUiptique, by Faa de Bruno. 

The author proposed to express the elements of the elliptic functions as 
functions of the absolute invariant. The general theorem obtained is as 
follows. Let 



/» = 



«o «i ^2 
Ui a^ a^ 

«2 «8«4 



,A = /i-27/i>0 



v/i + r+i 

then we shall have 

l/Y p J |/(i — x»)(i — 

where, with the exception of the factor y A , the right hand side is a 
function only of the absolute invariant H or /. 
A series is found for K which converges very rapidly, viz., 

2k' 



k^x^) 



jsr= 



-h 



/ 1.8.6 \Y l~|/F \'^ 



+\/k'^ 



+ 



...] 



the law of the series is obvious. This compared with the series given by 
Gauss, which expresses the reciprocal of the arithmetico-geometrical mean 
Af(l — «, ! + «), gives at once 



Article If. — The Intersection of Circles and the Intersection 
of Spheres, by Benjamin Alyord. 

The first problem is to draw a circle cutting three given circles at the 
same given angle. 

The next is to draw a sphere which shall cut each of four spheres at a 
given angle. 

Then two problems proposed by Steiner are solved, viz,, to draw a 
circle which shall cut lour given circles at the same (unknown) angle, 
and to describe a sphere cutting each of five given spheres at the same 
(unknown) angle. The solutions given are purely geometrical. The 
author gives the number of solutions of each problem, showine that there 
are 96 solutions of the problem of drawing a circle which shall cut each 



of four ^iven circles at the same angle, and 640 solutions of the problem 
to describe a sphere cutting five given spheres under the same angle. 

Article III. — Tables of the Symmetric Functions of the 
Twelfthic, by W. P. Durpee. 

The article gives in tabular form the values of the functions (of weight 
twelve) of the coefiicients of the twelfthic in terms of the symmetric 
functions of its roots, and also the values of these symmetric functions 
of the roots in terms of the coefficients. 

The symmetry of the tabulated results was made use of to check against 
errors. As a final test of the second table, the sum of all the coefilcienta 
was found to be zero. 

Article IV. — Some Elliptic Function Formulae, by Thomas 
Craig. 

Forms are given, which the author believes to be new, for the dttTciw 

ential coefficients of the elliptic functions with respect to the modulus. 

These are, viz., 

rfsnw —1 , f fE ,,A , 0'(w)\ , k 

= cnudnu \ \ —=. — « * lw -f- — r — - r 4- — snMcn'u 

dk kk'^ \\K / ^B{u)i^k^" 

dk k'* ^\K / ^e(u)>^k'^ dnu 

On substituting for snu, cnu, dnti, their values expressed in terms of the 
6-functions, the right sides of the above equations are made to contain 
only 6, E, and K. 

Integrals of certain rational functions of snu, cnu, dnu, are considered, 

and formulae of integration are found for 89 different cases. The integrals 

are found by aid of a formula of differentiation given by Mr. Glaisher at 

the meeting of the British Ajsociation in 1881 ; this is 

d* 

■— 8n»ii = m(m — l)8n«-«u — M«(l + A;a)8n«u + u(u + 1 )A:«8n«+2e*. 

Formulae are given for I sn^cn^udn'^ucfu for all positive or negative 
integer values of a, ^, y. 

Article V. — Note on the Counter-Pedal surface of an Ellip- 
soid, bj Thomas Craiq. 

In Vol. IV of the Journal the counter-pedal surface was defined as the 
locu9 of the intersections of the normals to the ellipsoid with the diametral 
planes parallel to the tangent planes at each point. 

In the present note it is shown that the surface so generated is also the 
locus of tne intersections of the normals at corresponding points on the 
ellipsoid and its first pedal. The proposition is also shown to hold gen- 
erally whatever be the primitive surface. 

The counter-centro-surface of the ellipsoid is defined and its equation 
given. The general definition of this surface is as follows. Draw linos 
through a fixed point parallel to the normals to a surface ; on these lines 
lay off distances equal in length to the radii of curvature at the corres- 
ponding point on the given surface; the locus of the points so obtained 
will be the counter-centro-surface. 

The equation of the counter-centro-surface to the ellipsoid 

h — 4- — = 1 



IS 



a«ar« 



c>z» 



where 



^ 4- — Jl U -1- _ =0 



q = (a*x^ + b^y* +e^2^)i. 
The equation when rationalized is of the eightn degree; the surface has 
a conjugate quadruple point at the origin, and its prfncipal sections each 
consist of a conic and a sextic, viz., an ellipse and wbat may appropriately 
be called thecounter-evolute to the corresponding principal section of the 
ellipsoid. 

Article VI. — On Subin variants, by the Editor. 
(An abstract of this paper is printed on page 8). 



Professor Cayley's important and unique memoirs on the Abe- 
lian and Theta functions, (forming the substance of his lectures 
delivered at the Johns Hopkins University during part of the 
session of 1882), will be published in the American Journal of 
Mathematics. The first three chapters have come to hand, antj 
will appear in No. 2 of Vol. V, which it is hoped will be pub«f 
lished sometime in the course of December. | 
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ON SOME 



T EXPERIMENTS IN THE CONSTRUCTION 
OF TELESCOPE OBJECTIVES. 

By O. S. HASTINQS. 



[At the request of the authorities of the Uniyersity, Dr. Hastings has 
prepared the following account of a portion of his recent work upon the 
telescope]. 

The writer has long been interested in the theory of the construction of 
achromatic objectives, not only on account of the extreme eleeance of 
many of the problems involved, but also because, notwithstanding the 
vast amount of work which has been expended upon them for more than 
a century, complete solutions had not been reached ; that is to say, no 
objective had ever been constructed under the guidance of theory alone. 
Indeed, it was the assertion made to the writer by the most eminent of 
living telescope makers, that not only had no telescope ever been made 
according to theory, but that, in his opinion, none would ever be so made, 
which directed his attention to the suoject. 

From what goes before, it is evident that success was not to be hoped 
for by confining the effort to the mathematical aspect of the question, but, 
as the problem is distinctly a physical one, experiment alone could be 
expected to serve as an infallible guide. In short, abstract mathematical 
considerations could only lead to a certain conclusion, namely, that cer- 
tain constants which enter the initial equations should have the same ratio 
as the dispersive ratio of the two varieties of glass concerned in the construc- 
tion. Unfortunately, this dispersive ratio is absolutely indeterminate in all 
practicable cases, hence the necessity of experiment for testing the validity of 
any choice of a theoretical value for this ratio. The necessary preliminaries, 
however, were somewhat forbidding. In the first place, any theory would 
adapt itself to a sufficiently small objective, hence a rigid test could onl^ 
be nad by applving the theory to a large one ; but not only would it 
greatly exceed the means at my disposal to have such a glass made, but, 
since all opticians are accustomed to work by tentative methods, it would 
onlv be possible to secure the requisite accuracy in shaping the curves by 
finding a skilled optician who would have faith enough in the theory to 
share something of its author's interest : of this, after several attempts, I 
despaired. It only remained then, to educate myself to this most exqui- 
sitely accurate work as a preliminary step. 

A certain amount of general knowledge of the methods pursued by lens 
makers was acquired b^ visiting the various shops in this country, Eng- 
land, and Germany, which were readily accessible to me ; to this was add^ 
the indispensable practical knowledge and dexterity for the purpose, by 
placing myself for a time under the instruction of a skilled optician in 
Far is. Then I purchased from Fell, the well known maker of optical 

flass a quantity of flint and crown as material upon which to experiment, 
eciding to make an obiective of four inches aperture first. With the 
aims described in view, it was of the first importance to determine with 
all attainable accuracy the optical properties of these glasses. Prof. 
Becquerel kindly put at my disposal a Brunner spectrometer belonging 
to the C(m$ervatoir9 det ArU ei Metiers^ with which a long series of 
measures was made upon prisms of the three varieties of glass to which 
the work was then restricted. The constants thus deduced were of great 
accuracy, but the final satisfactory values were only obtained sometime 
afterwara with the admirable circle belonging to the physical laboratory 
of the Johns Hopkins University. In this investigation, the effects of 
variation of temperature were carefully determined and certain interest- 
ing and unexpected phenomena discovered, which formed the subject of a 
paper published in the American Journal of Science, 

With the data thus acouired the curves for a four inch objective from 
two of the glasses studied were calculated, such that the spherical aberra- 
tion for rays of mean wave length should vanish, and under the hypothe- 
sis that the sum of the squares of the chromatic aberration for other 
wave length, weighted according to their respective luminous intensities, 
should be a minimum. This was the naturally suggested criterion for 
determining the most advantageous value for the dispersive ratio, and, 
although it did not differ very greatlv from the method chosen by Fraun- 
hofer without Jeading to a successful issue, it was hoped that the differ- 
ence would be sufficient to correct his error. The objective was carefully 
constructed according to these curves though it was first found necessary 
to improve the form of the spherometer so as to greatly increase its 
delicacy. The experiment proved a failure. Though the telescope was 
free from spherical aberration, thus proving the workmanship good, the 
color correction was decidedly too small. A careful remeasuremont of 
the surfaces and a repetition of the computations demonstrated that the 
theory was certainly at fault. 

A reconsideration of the whole subject ^ave rise to quite a different 
method of determining the most appropriate value for the dispersive 
ratio. By it, the question of limiting extent of chromatic aberration was 
not considered at all, but only a condition as to the amount of light-energj 



sent very near the geometrical focal image of a distant point. This 
theory, {American Journal of Science^ Vol, XI, Aprils 1878), after having 
been once formulated, was so satisfactory that there was no doubt as to 
its success even before testing it, but, as what follows will show, that did 
not lead to any neglect of rigorous tests. 

In accordance with curves computed on this new basis the four inch 
glass was again ground, polished and tested. In order to make the trial 
more severe the unusual ratio for focal length to aperture of 18 to I was 
chosen, as also a novel combination of surfaces by which the flint lens was 
brought in advance of the crown. The telescope proved an admirable 
one with corrections both for spherical aberration and color sensibly per- 
fect. It has been used quite constantly since Uie early part of 1879 and 
tested by many observers ; among others, by Prof. Holden, Director of the 




companion to Sirius, all of which have been repeatedly seen, serve as in- 
dications of its excellence. A few even more difficult objects, which, 
either from exceptionally good visual powers or from not having been 
exhibited to others have been seen by me alone with this instrument, 
are not named; the list, however, contains one or two objects which 
have been seen, as far as I am aware, through no other telescope of the 
size. 

Anxious to test still farther the theory, I constructed an objective of 
6} inches aperture of entirely different materials and curves resembling 
those chosen by Fraunhofer in most of his objectives. This also was 
made strictly in accordance with the theory and with the most gratifying 
results. Of interest to the optician is the fact that its focal length differed 
by less than ^ of an inch rrom that given by calculation. The lens is 
now in the possession of Mr. C. H. R<x:kwell, at Tarrytown, N. T., and 
was used by him at Honolulu in observing the last transit of Mercury. 
Though I have not had the opportunity for testing the telescope in astro- 
nomical work which I could wish, the ease with which I saw C Bootis 
double in 1879 (Hall 0^^55, 1878.4) and /* Andromadae elongated during 
the same summer convinces one that it is of the highest excellence, even 
independently of the severe physical tests to which it had been subjected 
in my hands. 

At the instigation of Mr. Rockwell and by means of his generous 
assistance, the theory was still farther tested in the construction of a 
larger objective of 9-^ inches clear aperture. As there are a num- 
ber of novel features in this glass and several astronomers and opti- 
cians have kindly expressed an interest in the matter, it may be worth 
while to explain somewhat in detail its peculiarities and process of 
construction. 

In order to secure greater latitude in choice of curves, two verv thick 
disks were ordered from Fell, and from these pieces were cut and made 
into prisms. A careful study of their optical properties, made by means 
of the Meyerstein circle, yielded data for an elaoorate investigation of the 
most advantageous forms for these particular varieties of glass. It is 
evident that the problem in this general form is an intricate one for it 
presents us with seven arbitrary constants, namely four radii of curvature, 
two thicknesses, and the distance between the two lenses. For the deter- 
mination of these there are only three essential conditions to be met : a 
determinate focal length, proper correction for color, and freedom from 
aberration in light of that wave length which is to effect most strongly 
the sense of vision. In the ordinary treatment of the problem the last 
three arbitrary constants named are considered invariable, hence in such 
cases there remains but one condition to be imposed for the sake of 

Saking the solution determinate. In practice the condition is generally 
at two of the surfaces shall have the same radius of curvature, as this 
spares the labor on one pair of tools. In this objective, however, no such 
limitation was introduced, but all the latitude of choice which the seven 
arbitrary constants admitted was employed to determine such a form that 
not only would the throe conditions defined be satisfied, but in addition 
that the spherical aberration for all other wave lengths should be a mini- 
mum, ana that there should be no *' ghosts/' t. c images formed by 
successive reflections, near the focal plane. Of course the practical con- 
sideration was not lost sight of, that the construction ithould be mechan- 
ically convenient: to this end the shortest radius of curvature was 
arbitrarily limited to one- tenth the focal length. 

The general nature of the problem rendered the solution extremely 
laborious, so that it was only arter a year from the time of receiving the 
g'ass that the work indicated was completed. The values of the optical 
constants of the glass and the values finally chosen for the seven arbitrary 
constants are contained in the following table. 
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TABLE I. 




Crown fflaaa, Feil Ko. 1404. 
Flint gtaMTFeil No. 14(Mk 


8p.gr. 2.5«3 
Sp. gr. 3^16 


Warn Lmgih. 


t»d€X r^.Qvmu imdu n/. FlimL 


A 


1JS17191 


1.605280 


C 


li»i0140 


1.610345 


Dt 


1.522814 


1 615123 


W. L. 5614 


L6^4179 


1.617613 


E 


1.626212 


1.621366 


F 


1.529173 


1.627030 


G 


1.6M704 


1.637931 


W.L.S»51 


1.539688 


1.648177 



Badius Ist. surface, + 121.2 in. 
" 2nd. *• — 34.22" 
" 3rd. • + 84.48** 
" 4tb. " +108.4 •* 

Tbickneai of Flint lens, 0.862 in. 
Crown •• 0.808 " 

Distance between lenses from 0.1 in. npwazds. 

In regard to the distance between the two lenses, as the objective could 
readily DO so mounted that this element could be yaried at will through a 
limited extent, it was thought best to employ thu feature as a means of 
correcting for temperature. Thus the objectiye is equally good, accord- 
ins to theory, for all temperatures between 0® and 90^ Fahrenheit. 

It now remained to put the solution to the practical test. Four 
pairs of iron tools were shaped and ground together so as to have the 
radii given in the table as determined by my sensitive spherometer. It 
is true that the most refined accuracy was unattainable at this stage, 
because the iron tools did not possess sufficient smoothness, but it was easy 
to get an approximation so close that it required but a few minutes to 
alter them when the smoothed glass afforded a more delicate test. 
While a mechanic was employed in this work a glass grinder was, with 
tools driven by steam, working the disks down to an approximate agree- 
ment with the required thicknesses and curvatures ; then the remainder of 
the operations fell to my own hands. The statements as to what was 
done by myself shall be very specific, not merely because the following 
statements have impressed some skilled opticians as very surprising, but 
becaiuse Uie chief aim of this writing is to illustrate the value of the 
complete theoretical solution. 

The order of proceeding was to grind on one surface until a most care- 
ful investigation with the spherometer after it had been << smooth " failed 
to detect any departure from the reading computed for its particular 
radius; then another surface was treated in the same way, and, so on; 
when all the surfaces were thus prepared for polishing, the pitch tools 
were constructed and the ^\\A\kmg finUhed for each surface in succession ; 
then the two lenses were, one after the other, centered on a lathe and 
turned to like size. The method chosen for centering, as by far the 
most delicate, was that of a microscopic examination of reflected images 
while the lathe was running, the adjustments being made by means of a 
universal chuck, a special construction of my own. The total time occu- 
pied in these processes, starting with the glasses rough from sand grinding, 
was fifty hours, distributed over six days. Only after the completion of 
the centering was the ima^e produced by the lens examineo. There 
was no expectation of attaining absolute perfection in this way, as no 
allowance had been made for unavoidable alterations of the curves in 
polishing, but a very close api>roximation was confidently expected ; and, 
indeed, so good was the objective that it required only twenty minutes to 
render it sensibly perfect. 

The tests applied so far have been only such as can be derived from 
observing artificial stars, that is, distant points of light produced either by 



refiecting surfkces of great curvature in sunshine, or by transmitting light 
through small holes in an opaque screen ; but, as is well-known , tbeae are 
of great delicacy. The tests were as follows : 

I. It was found that the probable error of focussing with an ocular, 
giving ajpower of a little more than 800, was less than ^^ of an inch. 

II. When the light was modified by absorption through a piece of 
yellow glass so as to reduce the effect of secondary dispersion, a high 
power ocular moving inwards or outwards showed the central disk ex- 
panding and exhibiting successively a dark and then a bright disk at the 
center. This periodic change could be traced on either side of the focal 

Slane until lost by the faintness of the image : it proves to a maryelloiia 
egree of precision that the spherical aberration was perfectly corrected. 
In very many examinations it has never been my fortune to see this degree 
of excellence in any other large objective. 

III. As I had intended visiting Cincinnati at the time of the meeting 
of the American Association last year, and to give the substance of my 
experiments there, the lens was sent to the £xhibition of the Ohio 
Mechanics Institute. As it was regularly entered, it was tested by Pro£ 
Stone, then Director of the Cincinnati Observatory, and Profs. Warder 
and Wilson, and« at their recommendation, accorded the highest award 
offered by the society. 

Of course the most satisfisctory test of the performance of an astronomi* 
cal objective consists in using it for astronomical work ; but this test has 
been wanting hitherto because I have not been able to provide the lens 
with the necessary tube and stand. 

Since the telescope objectives named are far better known as reg^arda 
their optical constants than any others in existence the more interesting 
of them are appended for the 9^ inch. The list »hows at once the char- 
acter of the color correction and of the correction for spherical aberration, 
though it is to be observed that these numbers are the result of oom^ 
putation, not of measurement; the relation of the color correction, how* 
ever, to that which characterizes some of the best laree telescopes by 
prominent makers is fully discussed in the paper, cited above, where the 
theory of this correction is developed. 

TABLE II. 

Yalaes of the distancee firom the vertex of first sor&ce to focal planes, for aa 
interval of 0.25 in. between the lenses, at a temperatare of 20^ C. 



Wwt9 LenffiK. Omirai Raft. Marginal Ra^t, 



A 

C 

Da 
W. L. 6614 

£ 
W. L.6000* 

F 

O 
W. L.89n 



« 



142.1003 in. 

141.9622 " 

141.9005 

141.8948 

14190-27 

141.9438 

141J892 

142.2948 

142.7386 



142.0838 in. 
141J501 " 
141.8954 " 
141.8946 " 
141.9U73 " 
141.9582 " 
142.0058 ** 
142.3335 
142.7968 



tt 



Sj[}hericai 
A.b€rTaiufH, 

+ 0.0165 in. 
.0119 »♦ 
i)050 ** 

+ .0002 " 

— .0046 " 
.0144 " 
.0166 " 
.0387 " 

— .0583 " 



Marginal 

Aberration, 

+ 0.1892 in. 
.0S65 ** 
.0006 ** 

.0000 " 
.0127 •• 
.0636 « 
.1112 " 
.4389 " 
.9022 ** 



For rax of W. L. 5614 at % distance 
fhnn centre to margin, 



141.8948 in. 



This account will demonstrate that the problem has been finally solved. 
It is clear that the value of the solution increases with the dimensions of 
the objective to which it is applied, and for that reason it was tested on 
as large a scale as possible at the time, but this limit was set by no want 
of confidence or lack of desire to attempt the largest size for which the 
glass makers are prepared to furnish material. 



*For this value the index of refhiction for the Flint onlj was measured, that for tlie 
Crown being computed Aromthia. 



Note on Mr. E. A. Freeman's Remarks on Trial 
by the Court in Criminal Cases. 

(Reprinted fh>m ** The Nation," N. T., October IS, 1882). 

9b the Editor of the Natitm : 

8ib: Mr. Edward A. Freeman, in a recent article in the Fortnightly 
Review, entitled *'Some Impressions of the United States," makes the 
following statement, which seems to require explanation : *' New devices, 
indeed, we sometimes light upon in the New world. When we look at 
a Maryland judse, who is authorized under certain circumstances to send 
men to the gallows without a jury, we are divided between wonder at 
the innovation and awe toward a being who can do what no being that 
we ever saw before can do." 

The innovation in Maryland which creates wonder and awe in the mind 
of Mr. Freeman, is a law which gives to every one accused of crime the 
right to elect whether he will be tried by a Court or a jury, without ex- 
cepting capital cases. It has in substance been in force ever since 1793, 
and is entirely satisfaotorv to the people of the State. It is very seldom 
that capital cases are submitted to the Court, although instances have 
occurred, but in none, as far as I know, has the Court found it necessary 
to pronounce tentenoa of death. 



It is a noteworthy fact, however, that those accused of all other offencea 
generally prefer the Court to a jury. 1 have before me a list of the trlala 
which took place in the Criminal Court of Baltimore City from the firat 
of January, 1880, to the eleventh of September, 1882. They were in all 
4.417. Of these, many were police oases, which are everywhere tried 
without a jury, but a large number were crimes of the grade of felony, 
which, according to the rules of the common law, could only be tried 
before a jur^. In the trial of all these cases, only 288 juries were awitrn. 
This Court is presided over by a single judge, and during the last fifteea 
years the presiding jud^e has been changed three times, but throughout 
the entire period the trials by the Court of offences of every grade, leaa 
than capital, have g^reatly exceeded those by a jury. A very onerous, and 
often painful, duty is thus imposed on the Court, but it is easy to see thai 
much is gained in saving expense, as well as the time of all concerned ia 
the trials. If it be right to give to the accused the privilege of electioa 
to be tried bv the Court or a jury, there seems to be no sufficient reason 
to deprive him of it in a capital case. 

The law of Maryland is at least worthy of consideration by those com* 
munities which do not permit any one accused of felony to be tried by 
the Court, but subject him against his will to the tedious, expensive, and 
uncertain trial hy jury. 

G. W. B. 
BALTDCoaa, Odobtr 7, 1882. 
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INTRODUCTORY LECTURE ON THE STUDY OF LOGIC. 



[OvUinc of th« Remark* made by Fxor. C. B. Pnurx, at Ike 



cf Am Cbtir«e, ScpUmber, 1682], 



Frofesaor C. S. Peirce b^aii hii initraction for the currant Muton tj 

% lecture io Hopkio* Hkll, on the underlying mathodi of modern logie. 

- It wu attended bj in«tructor« u well u itudenti. Id coniplinnce witb n 

request for an abttract of bii addreM, which wu delivered without notea 

the speaker hat giren the following outlina. 

Hr. Peirce Mid tbat he had requested the initructora to do him tfae 
favor to listen to hi* obtervationi, became he thought tbat a clear under- 
standing of the purpoae of the ttudj of logic might remoTB soma preju- 
dices by leading to a true estimate of its nature. 

It might be suppoaed tbat logic taught that much wm to b« accom* 
pushed bj mere rumination, though every one knows that ejiperiment, 
observation, comparison, active scrutiny of fact*, la what is wanted, and 
that mere thinking will accomrilisb nothln? even in mathematics. Logig 
had certainly been defined as the "art of tninking," and as the "science 
of the normative laws of thought." But thoM are not true deSnitions. 
" DyaUeHea," says the logical teit-book of the middle agee, " at art 
ariium tt icteniUi teitntianttn, ad oxintum oUorum tcienliarum method- 
OTttm principia nam Maitnt," nnd altbouKh the logic of our day must 
naturally be utterly different from that ot the Plantagenet epoch, yet this 
general conception tbat it is tbe art of devieing mtthoda of rttearcA, — the 
method of methode,~it the true and worthv idea of the science. Logic 
will not undertake to inform ^on what kind of eiperiroents you ought to 
make In order best to determine the aocelaralion of gravity, or the value 
of the Ohm ; but it will tell you how to proceed to form a plan of experl- 

It is impassible to maintain that the superiority of the science of the 
moderns ovar that of the ancients is due to anytfaing but a better logie. 
No one can think that the Greeks were inferior to any modern people 
whatever in natural aptitude for science. Wa may grant that their 
opportunities for research wera lau: and it may ba said that ancient 
astronomy could make no progress beyond the Ptolemiiic system until 
sufficient time bad elapsed to prove the iniufflciency of Ptolemy's tables. 
The ancients could have no dynamics so long as no important dynamical 
problem had pritsented itself; they could have no theory of beat without 
the steam-engine, etc Uf course, these causes had their inSuence, and of 
course they were not the main reason of the defects of the ancient civili- 
xation. Ten years' astronomical observations with instruments such as 
the anclonta could have constructed would have sufflced to overthrow the 
old astronomy. The great mechanical discoverlei of Oatlleo were made 
with no apparatus to speak of. If, in any direction whatever, the ancienla 
bad ' ....-- 



method was almost entirely wonting. 
T Modern methods have created modern science; and this century, and 
aspecially the last twenty-five years, have done more to create new meth- 
ods than any former equal period. We live In the very age of methods. 
Kven mathematics and astronomy have put on new ftM«s. Chemistry and 
physics are on completely new tracks. Linguistie, history, mytholt^y, 
■ociolM^y, biology, are all getting studied in new ways. Jurisprudence 
and law have begun to feel the impulse, and mutt in the future be mora 

I and more rapidly inBuenced by it. 

This ii the Ofce of methods; and the anlvettlty which b to ba the eipo- 
aent of the living condition of the human mind, mutt ba tha university 

[ of melhodn. 

Now I grant you that to say that this Is the aga of tbe development of 
new methods of research issofar from saying thai it Is the age of the theory 
of methods, that it is almost to say the reverse. Unfortunately practice 
generally precedes theory, and it is the usual fate of mankind to gat 
Uiinei dona in some boggling way first, and find out alterward how thay 
oould have been done much more aasily and perfectly. ' And it must ba 
confessed that we students of the science of modern methods are at yet 

\ but a voice crying in the wilderness, and saying prepare ye the way for 

' this lord of tbe sciences which is to oome. 

' Tet even now we can do a little more than that. The theory of any 
Kt in no wise aids the doing of it, so long as what ii to be done is of a 
narrow description, so tbat it can be governed by tha unconscious part of 
our organism. For such purposes, rule* of thumb or no rulee at all are 
the best. Tou cannot play billiards by analytical mechanic* nor keep 
■hop by political economy. Bat when new paths have to be struck out, a 
■pinal cord it not enough; a brain is needed, and that brain an organ of 
mind, and that mind perfected by m liberal education. And a liberal 
education — so far as its relation to tbe understanding goea — meant lofie. 
Tbat it inditpensable to it, and no other one thing it. 



I do not need to be told tbat science consist* of specialtie*. I know all 
that, for I belong to the guild of science, have learned one of it* trade* 
and am saturated with its current noUons. But in my judgment there 
are scientific men, all whose training has only served to belittle them, and 
I do not see that a mere scientific specialist stands intellectually much 
higher than an artisan. I am quite sure that a young man who spend* 
his time eiclusively in tbe laboratory of physics or chemistry or biology, 
is in danger of profiting but little more from bis work than if he were an 
apprentice in a machine shop. 

The scientific specialists — pendulum swingers and tbe like — are doing a 
great and useful work ; each one very little, but alb^ether tomething 
vast. But tbe higher places in science in the coming years are for those 
who succeed in adapting the methods of one science to tbe investigation 
of another. That is what tbe greatest progress of tbe patsing generation 
has consisted in. Darwtn adapted to biologv the methods of Ualthut 
and the economists; Haiwell adapted to the tneory of gases the method* 
of the doctrine of chaneee, and to electricity the methods of hydroilynam- 
ic*. Wundi adapts to psychology the methods of physiology ; Galton 
adapts to the same study the methods of the theory of errors; Morgan 
adapted to history a method from biology ; Uournot adapted to polil^l 
economy the calculus of variations, l^ie philologists have adapted to 
their science the methods of tha decipherers of dispatches. The astrono- 
mers bare learned the methods of chemistry; radiant heat is investi- 
gated with an ear trumpet; the mental temperament is read off on a 

Now although a man needs not tbe theory of a method in order to 
apply it OS it has been applied already, yet in order to adapt to his own 
icience the method of another with which he is less familiar, and to 
properly modify it so as to suit it to its new use, an acquaintance with 
the principles upon which it depends will be of the greatest benefit. For 
that sort of work a man needs to be more than a mere specialist ; he needs 
tuch a general training of his mind, and such knowledge as shall show 
him bow to make bis powers most effective in a new direction. Tbat 
knowledge It logic. 

In short, if my view It tbe true one, a young man wants a physical 
education and an aesthetic education, an education in tbe ways of the 
world and a moral education, and with all these logic has nothing in par- 
ticular to do; but so far as he wants an intelleclual education, it it 
precisely logic that he wants; and whether he be in one lecture-room or 
another, his ultimate purpo*e is to improve his logical power and hit 
knowledge of methods. To this great end a young man's attention ought 
to be directed when he first comes to the university ; he ought to keep it 
•l«adily In view during the whole period of his studies; and finally, he 
will do well to review his whole work in tbe light which an education in 
logic throws upon it. 

I should be the very first to insist that logic can never be learned from 
logic-books or logic lectures. The materia! of positive science must form 
its basis and its vehicle. Only relatively little could be done by the 
lecturer on method even were he mnster of the whole circle of the sciences. 
Nevertheless, I do think that I can impart to you something of real utility, 
and that the tbaory of method will shed much light on all your other 

The impretslon is rife that sucoets In lone requires a mathematical t 
head. But this U not true. Tbe habit of looking at aueations in a 
mathemaUcal way is, I mutt say, of great advantage, and tnus a turn for 
mathematics it of more or lest service In any science, physical or moral. 
But no brilliant talent for mathematlct it at all necessary for the study 

'"' ~~e which I am to give this year begins with some neceaaary 

s upon the theurv of coguition. Fur it Is requisite to form a ' 
the outset of what knowledge consists of, and to consider a 
re the operations of the mind by which it is produced. But 
I abridge this part of the oourse as much as possible, partly because tt 
will be treated by other Instructors, and partly beoaute I desire to push 
on to my main subject, the method of science. 

I next take up syllogism, tbe lowest and most rudimentary of all forms / 
of reasoning, but very fundamental because it is rudimentary. 1 treat * 
this after the general style of UeMorgan, with referencea to the old tradi- 
tional doctrine. Next comea the logical algebra of Boole, a subject in 
Itself extremely easjr, but very useful both from a theoretical point of 
view and also at giving a method of solving certain rather frequently 
occurring and puEiling problem*. Prom this subject, I am naturally led 
to the consideration of relative terms. The logic of relative*, so far as it 
has been investigated, is clear and easy, and at the same time it furnish** 
the key to many of [he difflcultiee of logic, and ha* already served as the 
Instrument of some discoveries in mathematics. An easy application of 
this branch of logic h to the doctrine of breadth and depth or the rela- 
tions between object* and oharaclert. I next introduce the conoepUon of 
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namber, and after showing bow to treat certain statistical problems, I 
take up the doctrine of chances. A very simple and elegant mathematical 
methoa of treating equations of finite differences puts the student into 
possession of a powerful instrument for the solution of all problems of 
probability that do not import difficulties extraneous to the theory of 
probability itself. 

We thus arrive at the study of that kind of probable inference that is 
really distinctive ; that is to say. Induction in its broadest sense — Scien- 
tific Reasoning. The general theory of the subject is carefully worked 
out with the aid of real examples in great variety, and rules for the per- 
formance of the operation are given. These rules have not been picked 
up by hazard, nor are they merely such as experience recommends ; they 
are deduced methodically from the general theory. 



Finally, it is desirable to illustrate a long concatenation of acientifle 
inferences. For this purpose we take up Kepler's great work, De Moiu 
SUUae MartiSf the greatest piece of inauctive reasoning ever produced. 
Owing to the admirable and exceptional manner in which the work ia 
written, it is possible to follow Kepler's whole course of investi^tion 
from beginning to end, and to show the application of all the maxims of 
induction already laid down. 

In order to illustrate the method of reasoning about a subject of a more 
metaphysical kind, I shall then take up the scientific theories of the 
constitution of matter. 

Last of all, I shall give a few lectures to show what are the lessons that 
a study of scientific procedure teaches with reference to philoeophical 
questions, such as the conception of causation and the like. 



THE UNIVERSITY OF LONDON. 

lAhatract of an opening address at the Johns Hopkins University ^ hy W, B, Carpenter^ F, ILS,, LL. />]. 

At the opening assembly of the Officers and Students of the Johns Hopkins University for the present academic year, September 
26, 1882, Dr. W. B. Carpenter, F. R. S., for many years Registrar of the University of London, was present by invitation of the 
Trastees, and made a brief address. The following abstract of it has been prepared and has receired his revision. 



Dr. Carpenter said: I cannot but feel diffidence in a position which 
has been occupied by some of my distinguished friends, such as Dean 
Stanley, Prof. Huxley, and others, who have before addressed the 
members of this University. But I could not refuse the request made 
to me by your President, that I should give you a sketch of the 
history of the University of London ; an institution with which I have 
been officially connected, in one capacity or another, for more than thirty 
years, and my experience of which (he assures me) is likely to be both 
interesting and valuable to yoa. 

After this introduction, Dr. Carpenter proceeded to say, that about fifty 
years ago the early education of the upper classes in England was mostly 
carried on in the great Public Schools, whose curriculum of study consisted 
almost entirely of the Classics ; so little attention being paid even to Math- 
ematics, that, when the University of London was established, it was found 
that the entrance examination could not include more than the first book 
of Euclid. As an illustration of the slight knowledge the youths had even 
of Arithmetic, Dr. Carpenter related an anecdote told him by Prof. Key, 
who in his earlier life had many private pupils, among whom was one from 
the sixth form at Eton. The latter, while walking one day with the pro- 
fessor, expressed a desire to buy some silk stockings. He went into a store ; 
the price was 7s.; he wanted six pairs of them, and to find the entire cost, 
went through the laborious process of adding seven to seven, adding 
seven more, and so on. The Professor, astonished, asked him if he had 
ever seen a multiplication table, and received a negative answer. When 
the young man found out that there was such a thing, he was so delighted 
that he learned the whole table in two days. — There were small private 
schools, some of them of great excellence ; but the large public schools 
prepared the great bulk of the students for the Universities. 

Now, the two older Universities are extremely peculiar, with their old 
traditions, and their monastic and scholastic discipline. The buildings 
are beautiful, and the surroundings such that a lasting attachment to 
their Alma Mater is felt by those who have gone through these Uni- 
versities. At Cambridge, higher mathematical education was a specialty, 
while at Oxford the classics were especially insisted upon. No one could 
then enter Oxford who would not sign the thirty-nine articles; this 
affected the morality of the institution ; and Dr. Carpenter related the 
instance of a man who had unknowingly signed them, thinking he was 
putting his name in the porter's book. At Cambridge anyone might 
enter, but could not take the degree unless he could sign. He could, 
however, be "placed'' in the Honors list; as had been the case with Pro- 
fessor Sylvester. The speaker then explained the method of instruc- 
tion employed, and also that of the Scotch Universities, where, while 
there was no religious test required of students, there was for professor- 
ships, which prevented himself from becoming a professor, as he other- 
wise would. Then the *' Loudon University" was established by a joint 
stock company, through the efforts of some members of the Liberal party. 
Every chair was represented, except theology ; at first not even moral 
philosophy was tolerated, but this was finally smuggled in under the 
name of "the History of Ethical Theories;" and the medical school 



proved a great success, its course of instruction being much superior to 
that given in the Hospital Schools of London, on which it soon exerted 
an elevating infiuence. The speaker then detailed the steps which led to 
the institution of the real University of London ; a body nominated by 
the Crown, which has the power of conferring degrees, and regulating 
the curriculum of study for them, but which does not itself engage in 
the work of teaching. It receives its candidates from University Col- 
lege (the original London University) and Kings College, London, from 
the Medical Schools of London and the Provinces, and from numeroua Dis- 
senting and Catholic Colleges throughout the kingdom, and also— except 
as regards Medicine^from private study. The basis of its curriculum is 
the Matriculation examination, which tests a thoroughly good school 
education ; and this requirement has done much to raise the value of ita 
degrees ; no one being able to enter upon his University curriculum in 
either of the Faculties, without passing this. The University of London 
was the first British University to institute Degrees in Science ; and 
the curriculum in that Faculty was framed on the principle laid down by 
Faraday (then a member of its Senate), which was that the degree of 
Bachelor should attest the possession of a broad, general, scientific culture, 
whilst the degree of Doctor (held by Dr. Martin) should be given upon 
the basis of the B. Sc., for very high proficiency in some special depart- 
ment of scientific study. The two causes which have led to the success 
of the University of London are, first, its independent position as to the 
standard required, as shown in the proportion of plucks; and, second, iti 
freedom in the choice of examiners. No one has the least pocket-interest 
in this University, while others are afraid to raise their standard ; and its 
Examinerships have been held by the foremost men in every department 
of knowledge. Concerning the relation between the University of London 
and the Johns Hopkins, Dr. Carpenter said that it had been the principle 
of the former that it should not take any part in teaching ; but of late 
years it had been under consideration whether there ought not to be 
engrafted upon it a system of higher education; and he learned with 
satisfaction the great work that is being done here, in addition to ordi- 
nary university study, in attracting graduate students from other col- 
leges — a work in which he took a great interest. Dr. Carpenter further 
said that he met here with elements for greater progress than in any 
institution with which he was acquainted ; that its highly elastic constitu- 
tion and the freedom of the trustees gave it great power of expansion, and 
that he was amazed into how extensive a field its scholarship bad extended. 
In conclusion. Dr. Carpenter said that England was not so rotten an 
old country, after all ; its progress in many respects during the last fifty 
years being one which America might well profit by. He then spoke of 
our civil service, showing a keen insight into the evils which boset us, 
and dwelling upon the necessity of the formation of an intelligent public 
opinion. He was glad to see a co-operation of good men of both political 
parties, who were coming forward to remove the dark spot which stains 
our service. He said he could not wish us anything better than that a 
system should be introduced here, which should bring about equally good 
results as that produced by the adoption of the present English system. 
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HOPKINS HALL LECTURES. 



Notice in Respect to the Admission of the Public. 



In answer to inqniries, and in correction of some current misapprehensions, the following statements are made in respect 
to the courses of lectures annually given in the Johns Hopkins Unirersitj. 



1. These courses are academic lectures, designed primarilj for the 
members of the University, and supplementary to the regular class- 
room work of the students. 

2. Ar the members of the University rarely require the entire room, 
the Trustees have taken great pleasure in inviting other persons, not 
connected with the University, to attend. 

8. As these lectures are not intended for popular entertainment, but 
for the instruction of students, those persons first receive tickets, in most 
cases, who are known to be especially interested in a particular course, — 
ladies as well as gentlemen. Preference is thus given, according to the 
character of the course, to teachers in other institutions, public and 
private; students of medicine, law, etc.; professional men, and others. 
If any tickets remain undistributed, they are given out to those who 
may have applied for them, in order of application. 

|^"The lectures begin at 5 6*q\oc}l punctually. The doors 
not exceed an hour in the delivery. 



4. The hall is full when 200 hearers are present ; it is uncomfortable 
if more are admitted. Not infrequently two or three times that num- 
ber of persons apply for admission and often applications £or tickets 
cannot be granted. To give the lectures elsewhere would alter their 
character as a part of the ordinary academic work of the University. 

6. There u no general course ticket isaued. Programmes and other 
current information pertinent to university work may be found in the 
University Circulars^ sent to subscribers on the payment of one dollar per 
annum, either by Messrs. Cushings & Bailey, or by the University. 

6. It will save much delay if inquiries on these and other routine 
matters are addressed not to individuals but to the Johns Hopkins 
Uniyjbrsitt, hy postal card, and answers will be promptly returned 
by mail. Personal applications consume time needlessly. 



of the hall are opened at fifteen minutes before 5, and the lectures do 



PROGRAMME OF LECTURES, SESSION 1882-3. 



I. 

NEW TESTAMENT AND PATRISTIC GREEK. 

J. Rbndbl Harris, M. A. (Cantab.), Fellow, and late Libra- 
rian and Lecturer of Clare College in the University of Cambridge. 

1. Introductory to the Critical Study of the Greek Testament. 
Six lectures, October 24 to November 9. 

2. Epistle to Diognetus. Five lectures, Tuesdays and Thurs- 
days, November 14 to 28. 

The Epistle will be discussed somewhat in the following order: 

Introduction — Translation — Authorship; should it be referred to Jus- 
tin, Melito, Apollinaris, or some other leading thinker of the early 
Ohurch — Doubtful character of the last two chapters of the Epistle— The 
Agapse in the early Church— Side-lights on the relations between the 
modes of thought in the early Ohurch and in the world at large — Persist- 
ence of the gift of prophecy in the early Church, etc. 

The text will be read in an English version and elucidated by com- 
ments. A translation of the Epistle is given in the first volume of the 
Early Christian Literature Primers, by Rev. O. A. Jackson, (18mo., 
Appleton, N. Y.). A copy of the Greek text may be found appended to 
Professor Gildersleeve's edition of Justin Martyr (12mo., N. x., 1877). 

n. 

OLD NORSE LITERATURE. 

W. H. CARPBNTca, (Ph. D., University of Freiburg), Fellow 

by Courtesy. Twelve lectures, on the Eddas, etc., Mondays and 

Fridays, November 10 to December 22. 

1 

Special Subjects and Books of Bbferbkcs. 

I. The Ancient Literature of the Scandinavian North. Its histor- 
ical development. Historical review: Denmark, Sweden, 
Norway, the British Islands, the Faroes, Iceland, Greenland, 

Vinland. 
Ott^aC. ScandinayUn HiBtory. London, {MacnMlan\\Vl A, (H). (P). 

II. Iceland. Its discovery and settlement and a short review of 

its history. 
Maurer, K. Island yon seiner ersten Entdeckuntt bis sum Untergan^ des 
FrelBtaate. MUnchen, 1874. (P.) Maurer, K. Die Entttehung dee blind- 
iBchen Staats and seiner VerfaasuDg. irOneAen, 1852. (P). 0a8ent,O.W. 
The Noxaemen in Iceland. (Ois/M Am^«, 1858). (P>. 



III. 



IV. 



V. 



VI. 



VII. 
VIII. 



IX. 
X. 

XI. 



XII. 



Old Norse Literature. The Eddas; other poetical literature. 

The Sagas ; other prose literature. 
Yigfusson, O. Siurlunga Saga. 2 Vols. Oa/ord, 1878. (Vol. I., Prolegomena). 

(H). (P). Horn, F. W. Geechichte der Uteratur des Skandinaviachen 

Kordens. Leipgig, 18M. (H). (P). 

The Elder or Scemundar Edda. Its age and author. What it 

contains. 
Thorpe, B. The Edda of Ssmund the Learned. London^ 1866. Simrock, K. 

Die Edda. Stuttgart, 1878. (H). (P). Wenxel, B. Die Aeltere Edda. 

Leipzig, 1877. (H). 

The Elder Edda. The mythical and ethical lays of the Edda. 
Anderaon, R. B. Norse Mythologj. Chieaao, 1875< (P). Holtzmann, A. 

Deatache MTthologie. LeipMig, 1874. (H). SimxocK, K. Uandbuch der 

Deutachen Mythologie. Bonn, 1878. (H). (P). 

The Elder Edda. The heroic lays of the Edda: the Lays of 
Helgi ; Sigurd the Volsung and the Bing of the Nibelungs. 

Magnoaaon A Aiorria. The Storr of the Yolaungs and Nibelungs, with certain 
8ongs from the Elder Eddia. London, -Wtfi, (P). Morns, Wm. The 
Story of Sigurd the Volsung and the fall of the Nibelungs. Boston, 1881. 
(P). Beigmann, F. W. Die Edda-Gedichte der Nordiscben Ueldenaage^ 
8traulburg,\^9. (P). 

The Elder Edda. Sigurd the Volsung and the Nihelungs, 
Continued. The Nibelungen Lied. 

The Younger or Snorra Edda. Its age and author. What it 

contains. 
Anderaon, R. B. The Younger Edda. CMoago, 1880. (H). Mallet-Percr- 

Blackwell. Northern Antiquities, (Bohn's Library). London, \9S/d, {Y). 

Simrock, K. Die Edda. CUod above. Bei^gmann, F« W. La Faacination 

deGulfl. ia(raM6wr^, 1871. (H). (P). 

Other Poetical Literature. The Skalds and their poems. Latttr 
poetry. 

The Sagas. Mythic-heroic Sagas. 

Magnusson A Morna. The Story of the Volsnngs and Nibelungs: Y^Hsunga 
Saga. CUod above. 

The Sagas. Historical Sagas. 

Daaent, 6. W. The Story of Burnt NJal. EiifAwrgh, 1861. (H). (P). Other 
English translations of the Sagas are : Magnusson A Morris. Three North- 
em LoTe Stories and other Tales. London, \%lb, (P.) do. do. The 
Story of Grettir the Strong. London, 1869. (P). Head, E. The Story of 
Yig»^lum. London^ 1866. (P). Dasent, 6. W. The Story of Gisli the 
OuUaw. Bdinbmgh, 1866. (PO Anderaon, R. B. Yiking Talea of th« 
North. Chicago, 191%^ (P). 

Old Norse Historical Literature. The Historians : Ari ; Sturla; 

Snorri. 
Laing, S. The Helmskringla. London,\%\i, (P). 



Note.— A complete Old Norae bibliography is contained in: M5biua, Th. Catalogus 
Librorum Islandicorum et Norvefficorum J&tatis Medise. Leipzig, 1866; and in: Ver> 
seichnias der auf dem Gebiete oer Altnordischen Sprache und Literatur erschienen 
Schriften. Leipaig, 1880. 

A bibliographical list of the living authors of Iceland is now in course of pabllcation 
in the BuUeUn of ''The Library of ComeU Univeraity." 

Booka marked (H) are in the Johns Hopkina Uniyeraity Library ; (P) in^he Library ot 
the Peabody Institute. 
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III. 

FRENCH LITERATURE. 

M. Rabillon, Lectarer on French Literature. 
French) f Saturdays, after November 4. 

FiBST Sbtkh Lbcturb — TO Dkc. 16. 



Lectures (in 



The special suhject considered will he The Expression of Paternal 
Affection in the Classic and Modern French Writers — Oorneille« Ra- 
cine, Molidre, Balzac, and Victor Hugo. The following works will be 
taken np in successiTe lectures : 

_ • 

Comeille : — L99 Horaces; Le did; Le Menieur ; 
Molidre : — L*avart ; LefeUin de nierre ; 

(General considerations upon Molidre in connection with the principal 
•umect of the course.) 

Victor Hugo : — Le rot e^amuee. 

Persons intending to follow the course are advised to procure the 
above-named works. 

The second series of lectures will begin earlj in January. 

IV. 

POLITICAL SCIENCE. 

Richard T. Ely, (Ph. D., Heidelberg), Associate in Political 

Economy. Six lectures on French and German Socialism, 

Tuesdays and Thursdays, December 5 to 21. 

The special topics taken up will be : 

I. The Laboring Classes and the French Revolution. 
II. St. Simon and tbe French Socialists. 

III. Carl Marx and the International. 

IV. Ferdinand Lassalle and the ** Iron Law of Wages." 
y. Social Democracy and Revolution. 

VI. Socialism of the Chair and Christian Socialism. 



V. 

ETCHERS AND ETCHING. 

Mr. F. Setmour HADstf, F. R. C. S., of London. Three 
lectures, Tuesday, Wednesday, and Thursday, Janaary 2, 8, 4. 

The following subjects will be treated : 

I. The Principles of Etching. 
II. The Practice of Etching. 
III. The Great Masters of Etching. 

The course will be illustrated by diagrams and examplet. 

An article, by Mr. Philip Gilbert Hamerton, on Mr. Haden's Kichingi 

may be found in Scribner's Monthly for August, 1880. 



Particulars in regard to the following courses will be given 
later : 

I. Philosophy. Professor Gborqb S. Morrib Ei^tit lec- 
tures, Mondays and Tuesdays, January 8 to 30. 
IL English Literature (3 courses). 

L Professor Hiram OoRsotf, of Cornell Universltj. Ten 
lectures, Wednesdays, Thursda/s, and Fridays, Jan- 
uary 10 to 31. 

2. Professor James A. Harrison, of Washington and Lee 

University. Ten lectures, Mondays, Wednesdays, and 
Fridays, February 12 to March 2. 

3. Mr. George W. Cable, of New Orleans. Six lectures, 

Mondays, Wednesdays, and Fridays, March 5 to 
16. 



PEABODY INSTITUTE LECTURES. 

A general course of thirty lectures will be given in Peabody Hall, every Tuesday and Thursday evening at 8 o'clock, from November 7 till March 1 

with a recess of two weeks at Christmas. The refereneee to books are for a effort course 0/ reading in connection with the lectures. All books referred io 

mre in the Peabody Library. 

(Reprinted Arom tbe Peabody Institate Calendar for 18S2-d). 



I. Mr. Gkobos M. Towxi, of Boston. Six lectures, Nov. 7. 9, 14, 18, 

21, 28, on Famous Men and Women of our Day, 

1. Queen Victoria: 2. Car and Nibiliato; S. Jobn Brigbt; 4. Empress Eugenie; 5. 
Tbomas Cariyle ; 6. Victor Hugo. 

£^er«ii«e«.~Qneen Victoria's Our Life in the Highlands ; Martin's Prince Consort; 
McCarthy's History of Our Own Times: For Nihilists, see Intemat. Rer., toI. VIIL p. 
872: and roL X, 349, 411, «M, Coatemp. ReT., rol. 38, 913 and for Bfay. 1882: Smith's Ufe 
of Bright: Bright's speeches; Baree's Prince Imperial, and Jerrold's Napoleon III: 
Fioude^ Shepherd's, Wy lie's, Nichols's and Wilson^i Cariyle; Fronde's Reminiscences of 
Cariyle; Barbou's Victor Hugo, and Internat. Bey., rol. XI, 283, 391. 

II. Mb. Horace B. Scuddkr, of Cambridge. Mass., author of the 

<* Bodley " books and other works for children. Four lectures, Nov. 28, 

80, Dec 6, 7, on Childhood in Literature and Art, 

1. Childhood before and after Christ; 2. Childhood in English Literature and Art; 
3. Childhood in the Nineteenth Century; 4. Childhood in Literature, and Literature for 
Childhood. 

III. Paof. MosB CoiT Tyler, of Cornell University, author of *«A 

History of American Literature." Four lectures, Dec. 12, 14, 19, 21, on 

Some Phases of the Intelleciual History of America in the llth and ISih 

Centuries. 

1. Our Earliest Colleges— their Founders, their Students, their Work, their Plar; 2. 
Leading Ideas in Physical Science as held by our Colonial FMhers; 3. Bbhop Berkeley— 
his Visit to America in 17:29-1731, and iu Effect on Higher Education ; 4. The Literary 
Serrioes of Thomas Paine in the American RcTolntion. 

JS^/iirsnoss.— Lodge's Short History of the English Colonies : Tyler's History of American 
Literature, 1607-1765: Qttiney's History of Harrard Untrersity; The Hanrard Book; The 
Yale Book; Fraser's Life of Bishop Berkeley; Beferenoes to Thomas Paine in Bancroft's, 
Hildreth's, and Bryant's Histories of the United States. 

IV. Mr. Franklin B. Houqh, Chief of Forestry. Department of Agri- 
culture, Washington. Four lectures, Jan. 9, 11, 16, 18, on Forestry. 

1. Natural Distribution of Foresta: Eflbcts of Latitude. Altitude, Aapect. Soil, Ac., and 
to what extent we may take Adrantace of those in the Cultiration ef Woodlands ; 2. The 
Sanitary and Climatic Influences of Forests; 8. Effects of Denudation : Examples of Ex- 
eessire Clearing and the Dangers Thrsatened ; 4. The Restoration of Forests: Planting 
under Dilficultles as on Dunes, Sandy Wastes, and Mountains eroded by Tbrrents. 

jB^/^i^tawi.— Marsh's Han and Nature, and his Earth as Modifled by Human Action ; 
Emerson's Trees of Massachusetts; Hough's ElemenU of Forestry, and his Reports on 
Forsitry; Br9wn's Forester; Laslett's Timber and Timber Trees. 



V. Prof. Hknrt E. Shbphbrd, President of the College of Charleston, 
8. C. Two lectures, Jan. 23, 26, on English Literature. ^^ 

1. The English of the Elisabethan Age ; 2. Modern English, ite Growth and Character. 

i&;ferfM».— Abbott's Grammar of Sbakspeare, introductory chapter: Craik's Enirlisli 
of Shakespeare; Encyclopedia RriUnnica, 9th Edition, vol. VlII, article Enffliah l!^ 
guage; Hall** Modern English; Shepherd '« History of the English Lancruace diAnT^ 
26, 27, 28; Oliphanfs Sources of Standard English— the closing chapter and ^>^iJmiku! 

VI. Dr. Hcrbkrt B. Adams, Associate Professor of History, Johns 
Hopkins University. Four lectures, Jan. 80, Feb. 1, 6, 8, on Local Life 
and Home Institutions, 

« ^^^**5 ^7^°^"^ *°>**® ^'^ ^^^^^ •^^^ ^*»« New; Plantations, North and Sooth- 
2. The Englbh Parish in America : Tithinga, Hundreds, Manors. Counties; 8. Northeni 
]^>wn8 and Southern Boroughs; Baltimore-Town ; 4. Townships and Common SchMl? 
West and Souih ; Ideas of Jetfersoa and Peabody. «»-"wqi^ 

/2e/«reaoM.— Coulanges's Cit6 Antique; Maine's Village Communities; Heam'a Arraa 
Household; Phcar's Aryan Village; Taine's Notes on England, chap. 11 ; Ekoott'a Sn^ 
land, chap. 2; Olmsted's Cotton Kingdom, and his Journeys; JefTerson's Worka. vol vn 
pp. 13, 35; John Adams's Works. Tol. II, p. 182. and vol. V, p. 495; Peabody Bducil ion 
Fund Reports ; Shires and Shire Towns in the South, in Lippincott's Maga^ne, Aii^s^ 

VTI. Prof. Charles A. Youno. of the College of New Jersey author 
of "The Sun." Four illustrated lectures, Feb. 18, 16, 20, 22,'on As- 
tronomy, 

1. AstronomicalDimen«tonsandtheir Measurement, (special reference to tbe Transit 
of Venus); 2. Recent Investigations in SoUr Physics; 3. The PlaneUry System ^^i 
present kuown ; 4. Meteors and Comets. «* ■■ m 

/^/ereacM.— Newcomb's Popular Astronomy, 3d edition ; Proctor's Other Worlds thftn 
^H"i.i9°J^3^*''* Studies in Spectrum Analyais: his Lectures on SoUr Physics, in NrntunT 
vol. XXI V* Youngs The Sun; Siemen's l(ew Theory of the Sun, in Nineteenth (Sntu5 
for April, 1882. >-^Mi.ur/ 

VI II. Rkv. a. D. Mayo, of Washington, Agent in the South of 
the Education Society. Two lectures, Feb. 27, March 1, on The New 
Education in the South, 

1. The Helping Hand from Abroad ; 8. The Up-building at home. 

Jt^A^reaesf.— Beports of the Bureau of EducaUon, and those of tha Peabody Education 
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ENUMERATION OF CLASSES, FIRST HALF-YEAR, 1882-83. 



Mathematios. (38 studento). 

Classes meet in Room 18. 

Theory of Subatiiutions : Provkssor Stly sstxr. Twice weekly, 
Tuesday and Friday, 4 P. M. (9). 

Bissing. Davis. Ely, 0. 8. Hathawsy. 

Collins, J. V. Durfee. FrankliD. Story. 

Craig. 

• Analytic Oeotnetry : Advanced Cour$e : Dr. Stort. Three times 
weekly, Tuesday, Wednesday, and Friday, 10 A. M. (8). 

Barnes. Collins, J. Y. Durfee. Ely, O.S, 

Bissing. Davis. 

Higher Plane Curves: Elementary Course: Dr. Stort. Three 
times weekly, Monday, Wednesday, and Thursday, 1 P. M. (8). 
Hathaway, Schaennann. Taber. 

JBSUipiic Functions: Dr. Craig. Three times weekly, Tuesday, 
Wednesday, and Friday, 11 A. M. (10). 

Barnes. Davis. Hathaway. Taber. 

Bissing. Durfee. Schuermann. Yeblen. 

Collins, J. Y. Ely, G. 8. 

JDeflntte IntegroUs: Dr. Craig. Twice weekly, Monday and 
Thursday, 10 A. M. (2). 
Barnes. Hathaway. 

Mechanics: Dr. Craig. Three times we'bkly, Monday, Tuesday, 
and Thursday, 12 M. (4). 
Collins, J. Y. KimbalL Beld« Schuermann* 

Calculus of Variations: Dr. Craig. Twice weekly, Wednesday 
and Friday, 9 A. M. (6). 

Barnes. Hathaway. Taber. Yeblen. 

Qoodnow. Schuermann. 

I>etemiinants ; Dr. Frajtkliv. Daily, 4 P. M. (9). 

Barnes. Kimball. Perkins, C. A. Yeblen. 

Brace. Nixon. Perklna, W. H. Witxenbacher. 

Howe. 

(This ooozst wss eoaeladsd ia Oslobsr). 

Differential and Integral Calculus : Dr. Fbanklik. Daily, 
11 A. M. (12). 

Arts. Faerber. Huggina. Nixon. 

Carroll. Gilbert. Lyons. Scott. 

DeWitt. Howe. Morrill. Wiegand. 

Solid Analytic Geon^etry: Dr. Franklin. Three times weekly, 
Tuesday, Thursday, and Friday, 10 A. M. (6). 

Howe. Perkins, W.H. Williams, H. W. Witsenbacher. 

Nixon. Yeblen. 



PliysioSs (49 StudenU). 

Classes meet in Rooms 3, 4, 7, 8. 

Electricity and Magnetisn^: Profissor Rowland. Four 
times weekly, Monday, Tuesday, Wednesday, and Friday, 8 P. M. 
(12). 

Brace. Goodnow. Koyl. Perkins, C A. 

Collins,!. Y. Hathaway. Liebig,G. A. Beid. 

Schuermann. 



Duncan. 



KimbaU. 



MorriU. 



Xo^oralory TForlS? ; Profissob Rowland. Daily. (10 advanced 
students). 

Brace. KimbalU Morrill. field. 

Finley. Koyl. Perklna, C. A. BuaselL 

Qoodnow. Liebig, G. A. 

Major Course: Dr. Hastings. Lecture, once weekly, Thursday, 

8.80 P. M. ; Laboratory work daily, especially Wednesday. (16). 

Brace. Duncan. Howe. Beid. 

Collins, J. Y. Durfee. Keiaer. Bchubart. 

Davis. £ly,G. S, KimbaU. Schuermann. 

Day, D. T. UalL MonriU. 



General Physics : Minor Course r Dr. Hastings. 

M. (27). 

Arts. Crunu Howard.. 

Baker.^ De Wittr Huggins. 

Bayley. Pels. Johnston, B.C 

Boston. Gilbert. Laesslg. 

Campbell. Gordon. Loane. 

Carey. Hillyer. Lodge. 

Carroll. Hinkley. Omdorffl 



Daily, 10 A. 

Perkins, W.H. 

Pleaaanta. 

Price. 

Scott. 

Smith. 

Williams, H. W. 



IjabortMlary Work : (CUue in General Physics), Db. Hastings and 
Mr. Rbid. (26). 



Arte 

Baker. 

Bayley. 

Boeton. 

CampbeU. 

Carey. 

Carroll, 



drum. 

DeWitt 

Feb. 

Gilberts 

Gordon. 

HiUyer. 



Hinkley. 

Howard. 

Huggins. 

Johnston, B. C 

Laeasig. 

Loane. 



OrndorlL 

Perklna, W. H. 

Pleaaanta. 

Price. 

Scott. 

Smith, 



Chemiatxy* (46 students). 

Classes meet in the Chemical Laboratory. 

Ziaboratory Work : Professor Rbmsbn, Dr. Mobsb, Dr. Coalb. 
Daily. (40). 



Baker. 

Bayley. 

Boston. 

Boyd. 

Campben. 

Collina, A. T. 

Cremwell. 

Cumming. 

Day, D. T. 

Day, W. a 



Duggan. 

Duncan. 

Frick. 

Friedenwald. 

Gordon. 

Guard. 

Hillyer. 

Huf^ns. 

Johnston, B. C. 

Keiaer. 



Kemp. 



Liebig, B. A. 

I^rd, J. W. 

Morrison. 

Muisey. 

Omdorft 

Page. 

Palmer. 

Pennington. 



Perkins, C A. 

Piggot. 

Pund. 

Schubart 

Smith. 

Stokes, H. N. 

Stratton. 

Wilkens. 

Wilson. 

Yonce, 



General Chemistry: Professor Remsbn. Daily, 9 A. M. (24). 

Baker. Duncan. Johnston, B.C. Perkina,C.A. 

Boston. Gittin^ Keiser. 

Boyd. Gordon. Laeasig. 

Dumpbell, Guard. Morrison. 

• CromweU. Hillyer. Muasey. 

Chimmlng. Huggina. Page. 



Schubart 
Smith. 

Thomas, H. M. 
Wiegand. 
Wilkens. 



(18). 




Liebig, B. A. 


Pund. 


OmdoriT. 


Bobertaon. 


Palmer. 


Wiegand. 



Analytical Chemistry: Db. Coalb. Twice weekly, Monday 
and Tuesday, 9 A. M. (6), 

Friedenwald. Liebig, B. A. Lord, J. W. Omdorff. 

Kemp. 

Mineralogy: Dr. Morsb. Three times weekly, Wednesday, Thurs- 
day, and Friday, 9 A. M. to 12 M. 

Applegarth. Day, W. C 

Bayley. Duggan. 

Collins, A. T. Keiser. 
Day, D. T. 



Biolosy. (24 StudenU). 

Glasses meet in the Biological Laboratory. 

Animal Physiology : Professor Martin. Four times weekly, 
Monday, Tuesday, Thursday, and Friday, 10 A. M. (16). 

Beyer. Jenkins, Nachtrieb. Stokes, H.N. 

Cattell. Johnson, B.W. Pennington. Stratton. 

Donaldson, H.H, Lee, Sieber. Thomas, H.M« 

Ely, J. S. Muatey. Stevens. Wilson. 

General Biology : Dr. Sedgwick. Three times weekly, Monday, 

Wednesday, and Friday, 11 A. M. (10). 

Beyer. Friedenwald. Lord,. J.. W. Nachtrieb. 

Duggan. Jenkins. Muasey. Wilson. 

Ely, J. 8. Kemp, 

Osteology: Dr. Brooks. Twice weekly, Tuesday and Thursday, 

11A.M. (8). 

Ely,J.& Jenkins. Lord, J. W. Nachtrieb, 

Friedenwald. Kemp. Muasey. WU»\^ 
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Iioboratory Work: Pbofusob Mabtih And Ds. Sbdowiok. 
Daily, » A. M. to 6 P. M. (24). 



Beyer. 


EI7, J. a 


Lee. 


Sieber. 


OfttteU. 


Frtodenwald. 


Lord, J. W« 


Sleyeni. 


Conn. 


Howell. 


Moasey. 


Stokes, H. K. 


Conncilman. 


Jenkins. 


Nachtrieb. 


Stratton. 


DoMdAlon,H.H. 


Johneon, K, W. 


Osbonik 


Thomaa|H.M, 


Dl^gM. 


Kempk 


PenBiagtoft. 


Wilson. 



Ghreek* (88 studentB). 

ClasMe meet in 181 Forth Howard BtrMt 

Seminary: Ariataphanes: Profxssob Gildsbslixyi. Twice 
wMklj, Monday and Wednesday, 12 M. (11). 

Alexander. Fleming. Murray, J. S, Wi]llaina,W. H. 

Anderson, W. A. OIDespie. Short. Zweitig. 

Anerson. HiUer, C. W. EL Sieber. 

Metres: Pbotxssob Gildibslxxyk. Weekly, Thursday, 12 M. (10). 

Alexander. Fleming. Murray, J. & Williams, W. H. 

Andenon,W. A. Gillespie. Sieber. Zweisig. 

Emenon. Miller, C W. E. 

CompasUUm and TraneiaHan: Profissob Qilbbrslxbyx. 

Twioe weekly, Tnesday and Friday, 10 A. M. (10). 

Alexander. Fleming. Murray, J. 8. Williams, W. H. 

Cole. Gillespie. Sieber. Zweiilg. 

EmerMO. Miller, a W. E. 

Con$paratipe Oran^nuir of Qreeh : Dr. Bloomfibld. Weekly, 
Thorsday, 4 P. M. (11). 

Alexander. E ka e i sou. Murray, J. 8. Tolmaa. 

AndOTMm,W.A. Fleming. Shoiik Wllliana, W. H. 

Brlghk Jagemann. Spieker. 

JPlaio: Phaedo: Profbbbob 0. D; Morris. Four times weekly, 
Tuesday, Wednesday, Thursday, and Friday, A. M. (10). 

Cole. Holstad. Stoat. Williams, W. H. 

Glenn, J. Lodge. Wals. Witsenbacher, 

Glenn, W. L. McDanieL 

Xenophon: Oyrcpaedia: Dr. Spixkbr. Four times weekly, Tues- 
day, Wednesday, Thursday, and Friday, 11 A. M. (12). 

Beraa. ESS^* Loane. Blcb» 

Cmtohfield.. Gates. McLane. Roberts. 

Howard* Merrymaa* WUkeas. 



New Testament Chreek : Mr. Harris. Twioe weekly, Monday 
and Wednesday, 1 P. M. (11). 

Beadenkopt Gates. McDaniel. Wals. 

Cele. Qillespto. Bleh. Webb. 

Cumming. Lodge. Sieber. . 

^rase CknnpoeiHan: 

Clm§9 A. Profxssor C. D. Morris. Weekly, Monday, 9 A. M. (8). 

Glenn, J. Holstad. McDanieL Wals. 

Glenn, W.L. Lodge. Stout. Witsenbacher. 

doss B, Dr. Spixkxr. Weekly, Monday, 11 A. M. (12). 

Beran. Egge* Loane. Rich. 

Crutchfleld. Gates. MoLane. Roberts. 

Cumming. Howard. MerrysMn. Wilkens. 



Latili. (84 Students). 

Classes meet in 181 North Howard Street 

Seminary: Cicero: OraiUms and Letters : Dr. Warrxn. Twice 
weekly, Tuesday and Friday, 11 A. M. (8). 

Fleming. Jones. Murray, J. S. Short. 

Bdlstsd. Miller, a W.E. Pease^ Zweisig. 



Cicero : De Finihue: Dr. Warrxk. Weekly, Wednesday, 11 A. M. 

(15). 

Canfield. Fleming. Jones. Sieber. 

Carey. Glenn, W.L. Lodge. Stout. 

Crowe. Hinkley. Loid,J. D. Wals. 

Fels. Holstad. 



Lueretitis: Dr. Warrin. Weekly, Wednesday, 11 A. M. (1€ 

Canfleld. Glenn, W.L. Lodge. Pease. 

Carey. Hinkley. Lord, J. D. Wals. 

Crowe. Jones. 

Tacitus: BUtoriee: Profxssor 0. D. Morris. Four times we 

Tuesday, Wednesday, Thursday, and Friday, 10 A. M. (6). 

Glenn, J. Guard. Stout. Wilkena. 

Gregg. Rich. 

Cicero: Tueeulan Dieputatuma : Dr. Spixkkr. Three timea we 
Tuesday, Thursday, and Friday, 12 M. (7). 

Canfleld. Glenn, W.L. Lodge. Wals. 

Carey. Hinkley. Lord, J. D. 

Livy: Dr. Warrkk. Four times weekly, Tuesday, Wednei 
Thursday, and Friday, 9 A. M. (10). 

Beran. Gates. McLane. Roberta. 

Crutckfield. Loane. Pleasants. Stokes, G. 

Egge. Lyons. 

Prose Composition: 

OoM A. Dr. Warrbk. Weekly, Monday, 11 A. M. (8). 
Canfleld. Glenn, W. L. Holstad. Lord, J. D. 

Carey. Hinkley. Lodge. Wals. 

Clou B, Profbssor 0. D. Morris. Weekly, Monday, 10 A. M. 
Glenn, J. Guard. Stout. Wilkena. 

Gregg. Rich. 

Close C. DR.SPIBKBR. Weekly, Monday, 9 A. M. (10). 

Beyan. Gates. McLane. Roberta. 

Crutchfleld. Loane. Pleasants. Stokes, G. 

Egge. Lyons. 



Sanskrit. (8 students). Dr. Bloomfibld. 
Mig^ Veda : Twice weekly, Wednesday and Saturday, 10 A. M. 
Bright. Warren, E 

Comparative Grammar of Sanskrit : Weekly, Tuesdn 
A. M. (2). 

Bright. Warren, B 

Elementary Course: Twice weekly, Tuesday and Friday, 
M. (6). 

Alexander. Murray, J. S. Spieker. Williams, 

Anderson, W. A. 



Murray, J. S. 
O'Connor. 



German. (47 studento). 

Classes meet in 111 West Monument Street. 

(Advanced Course), 
Gothic: Dr. Wood. Weekly, Wednesday, 11 A. M. (8) 
Erenson. Garths. Wright. 

Old High German: Dr. Bright. Twice weekly, Tuesday 
Friday, 4 P.M. (1). 

Jagemann. 

{Major Course), 

Gemuin lAteraiure: Lectures in Oerman: Dr. Wood. A 
nate Saturdays, 10 A. M. (6). 

Dorsey. Evenson. Glenn, J. Ryttenberi 

Egge. 

Middle High German: Mr. Raddatz. Twice weekly, 1 
day and Friday, 8 P. M. (4). 

Bissing. Garthe. Sieber. Witzenbaci 

Stiliibungen and Essays ; Mr. Raddatz. Second Thursdf 
each month, 4 P. M. (10). 

Biasing. Erenson. Johnston, R. C. Sieber. 

Dorsey. Garthe. Ryttenberg. Witzenbaci 

Egge. Glenn, J. 

Goethe: Torquato Tasso : Iphigenie auf Tatiris : Dr. Bright. T 
weekly, Monday and Thursday, 11 A. M. (11). 

Doxsey. Johnston, R. C. Pease. Tiflfkny. 

Gillespie. Murray, J. 8. Ryttenberg. Williama, ] 



Glenn, J. 



Orndorff. 



Stratton. 



\ 
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LesHng : Nathan der Weite: Emilia GaloiH: Da. Bright. Twice 
weekly, Tuesday and Friday, 11 A. Bi. (9). 

Doney. Johniton, B. C. Rjrttenberg. Tiffkny. 

ETenson. Orndorff. StmUon. WilUami, H. W. 

Glenn, J. 

^rose CampoMian: Mb. Raddatz. Weekly, Wednesday, 4 P. 
M. (12). 

Doraey. Glenn, J. Orndorff. Tilfkny. 

Egge. Johnston, R. a Byttenberg. WiUiftms, H. W. 

Evenson. Loane. Stratton. Witsenbacher. 

(Minor Course). 

LiTKRABT : SehiUer^s Prosa^ etc. : Dr. Wood. Twice weekly, Tues- 
day and Friday, 12 M. (24). 

Applegarth. Egge* Lord, J. W. Bobertaon. 

ArtE. Gates. Miller, E. G. Scaife. 

Baker. Gilbert Morrison. Scott. 

Boston. Guard. Perkins, W. H. Stokes, G.C. 

Campbell. Harlan. Bich. Tolman. 

Carroll. Loane. Boberts. Wright. 

Historical : Dahn's UrgMehiehte der germ, und rom. Volker, I7r« 

Wood. Twice weekly, Monday and Thursday, 12 M. (12). 

Applegarth. Gates. Perkins, W.H. Stokes, G.C. 

ArU. Gould, Boberts. Tolman. 

Caldwell. Loane. Bobertson. Ysger. 

Scientific: Hodges* Sdeniific Oerman: Humboldt in Autwahl: Dr. 
Bright. Twice weekly, Monday and Thursday, 12 M. (12). 

Arts. Campbell. Gilbert MUler,ELG. 

Baker. Carroll. Guard. Morriaoa. 

Boston. DeWitt Lord, J. W. Seott 

Prose Gompo6Itioh : Dr. Wood and Mb. Baddatz. Wednesday, 

12 M. (24). 

Applegarth. Carroll. Lord, J. W. Bobertson. 

Arts. Gates. Miller, E. G. Scaife. 

Baker. Gilbert Morrison. Scott 

Boston. Guard. Perkins, W. H. Stokes, G. C. 

Caldwelt Harlan. Bich. Tolman. 

CanspbeU. Loane. Boberts. Wright. 



Romance LanKnac^s. (2i students). 

Classes meet in 111 West Monument Street 

Advanced Courses: (4 classes). Provencal; Portuguese; Old French 
[Seminary] ; Romance ZHaUets : Mr. Elliott. Monday, Tuesday, 
and Thursday, 12 M. ; Wednesday and Friday, 11 A. M. (4). 
Garthe. Jagemann. O'Connor. Taylor. 

(Major Course). 
Italian : Mb. Elliott. Twice weekly, Monday and Wednesday, 

10 A. M. (4). 
Gates. Harlan. Perkins, W.H. Witsenbacher. 

Old French /Mr. Mabcou. Twice weekly, Tuesday and Thurs- 
day, 11 A. M. (8). 
Harlan. Perkins, W. H. Witsenbacher. 

French lAierature: Mb. Mabcou. Weekly, Friday, 11 A. M. 

Garthe. Harlan. Perkins, W.H. Witsenbacher. 

French : Minor Course : 

Historical: Fuaiel de Ccmlangee: Mr. Marcou. Twice weekly, 

Tuesday and Thursday, 1 P. M. (S). 

Csnfleld. Huggins. Kemp. Morrison. 

Cromwell. Jones. Lord, J. D. Penniman. 

SciBNTiFio: EliaSe Reclue: Mr. Marcou. Twice weekly, Tuesday 
and Friday, 12 M. (1). 

Wiegand. 

Literary : Molihe ; Mr. Marcou. Twice weekly^ Wednesday and 

Friday, 1 P. M. (10). 

Can field. Jones. Morrison. Perkins, W.H. 

CromwelL Kemp. 

Huggins. Lord, J. D. 



Penniman. 



Witsenbacher. 



Grammar and Compositiok : Mr. Marcou. Weekly, Monday, 

1 P. M. (11). 

Canfield. Jones. Morrison. Wiegand. 

Cromwell. Kemp. Penniman. Witsenbacher. 

Huggins. Lord, J. D. Perkias, W. H. 

Oonrernolion CIom: M. Rabillok. Daily, 12 M. (8). 



Faerber. 
Garthe. 



Harlan. 
Jagemann. 



Stout. 
Thomas, W. J. 



Tiffany. 
Wiegand. 



Enclisli. (48 Students). 

Classes meet in HI West Monument Street 

Angio^SaoDon €hran$mar: Lectures: Dr. Wood. Weekly, Wed- 
nesday, 4 P. M. (6). 

Crum. Garthe. Tolman. Wright 

Evenson. Jagemann. 

Anglo-Saxon: SweeVs Reader ^ etc.: Dr. Wood. Twice weekly, 

Tuesday and Friday, 4 P. M. (8). 

Crum. Garthe. Tolman. Wright 

Evenson. Bobertson. 

Anglo-Saxon : Elemenimry Course : Dr. Wood. Weekly, Thurs- 
day, 4 P. M. (11). 

Cole. Pels. Bamage; Wiegand. 

E^. Gould. Steiner. Wilhehn. 

Ely, J. a MUler, E. G. Stratton. 

FSarly BSnglish : Morrises Specimens, Pt'I, etc. : Dr. Wood. Twice 
weekly, Monday and Thursday, 11 A. M. (6). 

Crum. Garthe. Bobertson. Tolman. 

Erenson. Jagemann. 

Shakspeare: Macbeth: Dr. Wood. Weekly, Tuesday, 8 P. M. 
(9). 



Egge. 


Patten. 


Sewall. 


Stratton. 


Pels. 


Bobertson. 


Steiner. 


Wiegand. 


Miller, E. G. 









English Fhonetics: SweeVs Handbook: Dr. Wood. Weekly, 

Monday, 4 P. M. (8). 

Egge. Garthe. Steiner. Tolman. 

Erenson. Miller, E.G. Stratton. Wiegand. 

Modem English: Dr. Browne. Twice weekly, Wednesday and 
Friday, 2 P. M. (80). 

Anderson, T. Cnmming. McLane. Shinn. 

Arts. Egge. Miller, E.G. Sieber. 

Bayley. Gates. Patten. Steiner. 

Bemls. Glenn, W.L. Pleasants. Stratton. 

Beyan. Howard. Bich. Thomas, H,M. 

Bissing. Kemp. Byttenberg. Wiegand. 

CromwelL Loane. SewaU. Wiikens. 
Crutchfield. McCay. 



History and Politioal Econoniy. (50 studenu). 

Classes meet in 113 West Monument Street, except where otherwiaa 

specified. 

Seminary: Institutional History: Dr. Adams. Weekly^ 
Friday, 8 P.M. (21). 

Bemis. Ingle. Bamage. Tifkay^ 

Brinton. Jameson. Bose. WlAbelm. 

CaMweU. Johnson, J. Scaife. WilUams, F^B^ 

Dewey. Linthicum. Shinn, Wood, A« 

Goodman. MacClintock. SoUeit. Tager. 
Gould. 

Sources of English History : Dr. Adams. Weekly, Saturday^ 
12 M., Peabody Institute. (14). 

Bemis. Ingle. Shinn. Williams, F. B. 

CaldwelL MacClintock. Thomas, W.J. Wood, A. 

Dewey. Bamage. Wilhelm. Tsgar. 

<Sbuld. Scaife. 
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JOHNS HOPKINS 



[No. m 



Modem HMorm Dr. Ai>aiis. 

Applegarth. Gregg. 

GRldwell. Hinklej. 

Canileld. Uebig. R. A. 

Carej. Lord, J. D. 

Dorsey. Lyons. 

Introduetfn'y Historical Counte: Dr. Adams. Weekly, 

Wednesday, 5 F. Jd., in Hopkins Uall. (87). 



Daily, 2 P. 


M. 


(19). 


MacClintock. 




Shino. 


McDaniel. 




Stokes, O. C. 


MUler, E. O. 




Wall. 


Penniman. 




WUllams.H.W. 


Scaife. 







Anderson, T. 


Gates. 


Lyons. 


Ryttenberg. 


Applegarth. 


Glenp.W. L. 


MacClintock. 


Scaife. 


Artz. 


Gregg, 


McC'ay. 


Bewail. 


Bayley. 


Hinkley. 


McDaniel. 


ShinA. 


Bevan. 


Howard. 


Mcl4iDe. 


Steiner. 


Caldwell. 


Kemp. 


Miller, E. G. 


Stokes, G. C. 


Ganfleld. 


Liebig, R. A. 


Patten. 


Walz. 


Carey. 


Loane. 


Penniman. 


Wilkens. 


Camming. 


Lord, J. D. 


PleasanU. 


Williams, H. W. 


Dorsey. 









€XaS9ic€U History: Dr. Jamxsok. Twice weekly, Tuesday and 
Thursday, 2 P. M. (18). 

Anderson, T. Gates. McCay. Ryttenberg. 

Arts. Glenn, W.L. McLane. Sewall. 

Bayley. Howard. Patten. Steiner. 

Reran. Kemp. Pleasants. Wilkens. 
Cumming. Loane. 

Finance: Dr. Ely. Three times weekly, Monday, Wednesday, 
and Friday, 4 P. M. (17). 

Bemis. Harlsn Scaife. Wilhelm. 

CaldwelL Ingle. Shtnn. Williams, F.B. 

Pels. Mac(7lintock. Thomas, W.J. Wood, A. 

Goodman. Ramage, Tiffany. Yager, 
Gould. 

Ftincipies of Bolitical Economy: Minor Omru: Dr. Elt. 
Daily, 12 M, (9). 

Cromwell. MacClintock. Scaife. Shinn. 

Pels. Patten. Sewall. Tiffany. 
KcCay. 



History of Philosophy, Ethics, Etc (89 studento). 

Classes meet in 187 Howard Street, except where otherwise specified. 

Seminary: Science of Knowledge: ProfbssorG. S. Morris. 
Twice weekly, Monday and Thursday, 11 A. M. (9). 

i Anderson, W. A. Bewej. Jastrow. Sieber. 

CattelU Gordon. McDaniel. Thomas, W.J. 

Cole. 



History of Philosophy in Great Britain : PROFnaom G. & 

Morris. Three times weekly, Tuesday, Wednesday, and Friday, 

11 A. M. (10). 

Anderson, W. A. PiQve^. McDanieL Tolnan. 

Cattell. Gordon. Sieber. WrigbU 

Cole. Jastrow. 

Bhiiosophy of History {Hegel) : Profissor G. 8. MoKmn. 
Weekly, Tuesday, 12 M. (11). 

Anderson, W. A. Cattell. Jastrow. Wilhetm. 

BemiB. Cole. Sieber. Tager. 

Caldwell. Dewey. Thomas, W. J. 

Ethics and Hintory of Philosophy : (Minor Oimrse) : Pio- 
FSS80R G. 8. Morris, Daily, Monday,' 5 P. M., Tuetday, 1 P. M., 
Wednesday, Thursday, and Friday, 12 M. (5). 
Friedenwald. Merryman. Ryttenberg. Steiner. 

Lyons. 

Ethics: Lectures: Professor G. 8. Morris. Weekly, Mond«yy 



6 P. M , Hopkins Hall. (27). 



Anderson, T. 


Ely, J. S. 


Jastrow. 


Arts. 


Evenson. 


Kemp. 


Bayley. 


Faerber. 


Loans. 


Beyan. 


Pels. 


Lyons. 


Cote. 


Friedenwald. 


McCay. 


CrutchileUL 


Glenn, W. L. 


MeLane. 


Egge. 


Guard. 


Merryman 



PlesMtnta. 
Byttenbeif. • 
Steiner. 
ThomsM, H. M. 
Wllkena. 
Wright. 



XiOSiO. (14 Students). 

Mr. Pbircs. Four tiroes weekly, Tuesday and Thursday, 6 P. M., 
Wednesday and Friday, 9 A. M., 187 Howard Street. 
Fels. Merryman. Thomas, W.J. Williams, H.W. 

Glenn. Penniman. Til&ny. Williams, W. H. 

Howard. Perkins, W. H. Yeblen. Witsenbechcr. 

Jastrow. Taber. 

Elocution. (29 StudenU). 

Mr. Woodworth. Daily, 10 A. M. to 1 P. M., Hopkins HalL 



CampbeU. 


Harlan. 


Miller, E. G. 


Sieber. 


Canfleld. 


Hinkley, 


Penniman. 


Steiner. 


Cole. 


Kemp. 


Rich. 


Stokes, G. a 


Crutchfleld. 


Loane. 


Roberts. 


Stratton. 


Cumming. 


McCay. 


Robinson. 


Tolman. 


DaTis. 


McDaniel. 


Ryttenberg. 


Wals. 


Dorsey. 


Merryman, 


SewalL 


Wiliiama,F.l. 


Fels. 








Dranvlnc. 









Mr. Newell. Twice weekly, Monday and Friday, 2.16 P. M. 

(This course began Noyember 17). 



LIBRARY OF THE PEABODY INSTITUTE. 

RECENT ACCESSIONS. 

The library of the Peabody Institute has recently added son^ very 
important books to its collections. Among; others may be noticed an 
entire set of the publications of the Goettingen Academy of Sciences, 
including the Abhandlungen. in ouarto. 

Some of the departments of the fibrsiry thus enlarged are these : — 

Sources of Spanish history are represented by the ChUeeion de docu^ 
menios inediiospttra la hisiaria de Enpafia^ in 77 yoIs. 

Italian and Koman Archaeology, by the Monumenii^ Annali, and Belle- 
Hno of ike Jetiiuto di Coirrispondenaa Areheologiea^ Roma, The Mtmumenti 
by itself forming a large collection of fine, large engravings of specially 
interesting, newly discovered relics from the ruins of Rome, Pompeii, etc 

Botany has been enriched by a full set of the Bulletin de la SociiU 
Boianique de France, 

French history is opened anew in the very extensive series known by 
the general title of Documente inSdite aur Vhietoire de France, The period 
of the French Revolution is set forth in several hundred volumes, many 
of them printed at or near the time when the events were happening. 
One of these, the Tableaux histori^ies de la Revolution fran^aiee^ forms 
three large folio volumes, and gives good oopper-plate engravings of 
many scenes illustrating the reign of terror. 

The group of Fine Arts has been improved by the addition of Comte 
de Chirac's Musie de Sculpture^ illustrated by six folios of engravings ; 
also by Blanc's Uiitoire dee peintree de toutes lee Uolee; by Garrucci's 
"^/^rta delta arte Crietiana^ and by Racinet's Ooetume hietorique, 

phe Challenger expedition publications, and the Survey of Western 
■me have also been added. 
iOBS, Noeewdter 11, 1882. F. K UHLER, Librarian, 



BALTIMORE NATURALISTS* FIELD CLUB. 

Arrangements have been made for a series of lectures on selected topics in Natmsl 
Science to be given before the Field Club during the current session o^ the UnivexBitj. 

The opening sddress by PaoFKSSoR H. Nbwbll Mabtiii upon the I4f(8 amd Work ^ 
Okarles i>ancjii, was given in Hopkins Hall, Monday, November 27. 



WEATHER RECORDS OP BALTIMORE. 

Any one who has kept a meteorological record (especially barometer. tempenitiiTvs, 
w;nd direction) for a series of years in the city or KUtimore, will confer a favor hj c 
municating with the President of the Johns Hopkins University. 

LECTURES TO MEDICAL MEN. 

Dr. William T. Coumcilmait. Fellow by Courtesy* of the Johns Hopkins UnlvenitT 
and late Assistant in Biology, will deliver during this winter a course of ten l6etax«s on 

Kthological topics. Microecopic and other specimens will be exhibited illustntinc tks 
itures, which will be largelv demonstrative In character. 

Six lectures will be devoted to the lower organisms and their connection with the pro- 
duction and spread of infectious diseases; one will be upon tubercle and tuberculosis: 
and the remainder upon tumors. 

THE COMING TRANSIT OP VENUS. 

In response to a seneral desire for information in respect to the arrangements wfaidi 
have been made in tnia and other countries for observing the Thnuif o/ F<m««, which will 
occur December 6th, 1882, Mr. C. S. Hastings, I'h. D,will deliver a lecture upon thh 
subject in Hopkins Hsll, Friday, December 1st, at 8 p. m. 

President Gilman will give a brief historical statement of previous observations. At 
the close of the lecture, there will be a social gathering in the Library. 

Cards of admiasion will be requisite,— and as the space at command is so limited, they 
will be given to those who sre interested in scientific observations of this character. U 
is prop(ned to have several similar gatherings during the session, when sal]t|ecU of sen^ 
ral interest in other departments will be presented,— and other groups of students will 
be invited. 

The article on the system of Collegiate Instruction in the Johns Hopkins UnlvenitT 
prepared for these Circuian hss been published in the Seventh Annual Bepoit and wUl 
not appear here. 
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Tuesday, September 19. 

Friday, December 22— Tuesday, Jan. 2. 

Tuesday, January 2. 

Wednesday, January 3. 

Friday, January 5. 

Monday, January 8. 

Tuesday, January 9. 

Wednesday, January 10. 

Saturday, January 13. 

Wednesday, January 17. 

Friday, January 19. 

Friday, June 8. 



CALENDAR, 1882-83. 

Current Aoademlo Year Began. 

Christmas Recess. 

Mr. F. Seymour Haden's Lectures on Etching Begin. (See p. 36). 

Meeting of Scientific Association, 8 P. M. 

Meeting of Philological Association, 12 M. 

Professor Q. S. Morrises Course on Philosophy and Christianity Begins, 

Meeting of Metaphysical Club, 8 P. M. 

Professor Corson's Course on Poetry Begins. (See p. 36). 

M. Rabillon's Course in French Literature Begins. (See p. 36). 

Meeting of Historical and Political Science Association, 8 P. M. 

Meeting of Mathematical Society, 8 P. M. 

Term of Instruction Closes. 



(See p. 36), 
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Digitaline on the Heart of the Slider Terrapin, by H. H. Don- 
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SCIENTIFIC NOTES 

On the work of members of this UiuTersity in Mathematics, Physics, Chemistry, Biology, Andent and 
Modern Languages, History, Political Science, Psychology, Ethics, and Logic. 



MATHEMATICS. 

On the Fandamental Theorem id the New Method of Par- 
tiUona, by J. J. Stlvkbtir. 

[Abatrtet of > paper md bf/ors the UnlTenl tf Milhcnutial Social;. HoTcmber IS, ISSt}. 

The new method of partitioni which I gave to the world more thin *r 
quarter at a century Hgo is an Bpplicatian of a theorem which, I think it 
muit be conceded, ie, after Newton's Binomial Theorem, the mosl impor- 
tant organic theorem which eiiala in the whole range of the Old Algebra. 
What Nowton'i theorem effecti for Ihn development of rorfi'tn^^that 
theorem accomplishes for the development of /racfional formi of algebrai- 
m1 functions. 

One (but not the moat perfect) form in which it can he presented Is the 
following. If Fx be any proper algebraical fraction in z, whose infinity 
rooti (i. t., the values of x which make Fx infinite) are a, ft, . . . I, quan- 
titie* all auppoaed to differ from zero then the coefBcient of x* tor any 
value of n will bo the retiduc, i. «., the coefBcient of — ia 



^i■,-~)F^M 

By supposing Fx broken up ii 



■)[»-«.' ']■ 

,o proper simple fractions of the form 
tt is Tery easy to see that the theorem will ba true in general 



if true for 
will be tru 



— -. and from this it is hut a step to see that the theorem 
general if true for the simplest form of raUonal function, 



traction is the 
done as follows 



do is to show that tbc coefficient of x" fn this 
the coefficient of — In -j ^-. which may be 

-(-T-)0-t)(-i-)-(-,T^,)(.-^.) 
- (i -xi,+ wj -rai ...)(! + ...) 

_(i+^+!l? + !|J?+...) + p,»„„.p.w™,f.. 



Therefore the coefficient of — 



(i-c- 



-(■+t)0+I)C^t)-0+.^,) 

_ l.+ l)(. + !l...(. + i-l)_^^^^^^, ^, ^ .^ _J_ ^ ,. p 

This method of proof, however, is not the simplest or beat ; as soon as 
we mould the theorem into a form most easily admitting of being ei- 
pressed in general terms that very form itsolrBUf;gesls a elmpler {nay, so 
to say, an instHntaneous] proof, and moreover reloies an unnecessarily 
Stringent condition in the previous statement of the theorem. 

Ofcourseby aflnite infinity root of a function no one can fail to under- 
stand a value of the variable dilTcring ^om zero which makes tbu function 
Infinite. This then is the true statement of the theorem in general terms. 

In any prnper-fraeiionol Junction dtcelopni in atetnding power* of a 
variable, tht cnjiiiant term is equal lo t/it Reaitftte {loxlk lUiign e/ianged) 
of a sum of /unctions obtained by nibatttuling tn the given /unction in place 
oj the variable the product of e 'ch, in lucceuion, of ita finite infinitt/ root* 
iltto the exponential 0/ the variable. 

giat U to say, if the proper- fraction Fx = ^^^_^y^,tli)i. ..(^-ly^ 
«Unt tetni (sith its sign changed] in this fraclion developed In 



ascending-power series for the fraction Ox ^ ( — 



ascending powers of x is the same as the Residue of XF\>e')[}^ ^ a, &, . , f]. 

To prove this it is only necessary to suppose the fraction Fx aeparfttad 

into simple partial fractions with constant numerators and the UiaorcK 

becomes self-evident* 

It follows, therefore, writing n in place of i that the coefficient of a* in 
_*f ^ 

will be the Residue with its sign changed of £(a—e— <)0[e>«'), or wbick 
ia the same thing is the Reaiilue of Ia-"«"0(a«-») which theorem «• 
now see it true not merely for the case where G is a proper-fraction, s. «, 
is a function of x whose degree is a negative integer but remaina trot 
when the degree of O is any number inferior to n, for whan that ooadilion 

is satisfied — is a proper fraction, which is all that is required in order 

for the parent theorem to apply. 

TheMaximum Yalae of a Certain Determinant, by E.W. Datu. 

[Abatnct of k piper rod befOr* Ibe UotTenltr Uithsmillnl Suclet/. t^otember IS, imj. 
The elements of a determinant being restricted to a variation betwesa 
the limits — ■ and 4~ "• 't '^ found that for all determinants whose order 
is greater than 2, a numerical maximum will bo obtained by putting 
the elements ( — a) in the principal diagonal and making all the other 
elements of the determinant -{-n. If we denote such a determinant of 
order n when a^ 1 by X>„, and the minor of an element in the ith row 



e have always An ^ Dn-i, Aiu^- 



and Ath column by Ai^, 
that 

-o+^)(.+:-^:)-o+Do^i)o+?)-. 

= ±(11 — 2)2— I, since !>,= 4. 

odd 

The sign will be ± according as n is . 

The effect of a change in any element is to lessen the groateet factor 
leaving the rest the samo. 

For the maximum cubic determinant f>, *a', we have merely to maks 
all the strata identical and equal to i>|,". Its relue is ± n / D^'V. 

The 4-dimenEional determinant may be looked upon as a sort of dotar* 
minant of plane determinants, the terms of the development being cubic 
determinants of which the plane determinants are tbe strata. In this 
quasi-determinant the same rule of signs applies as in the ordinary deter- 
minant and we gel for tbe maiimum value accordingly ± D^\nl DJPt^ 
-±nJ(Ol»|'. 

Similarly, 

I>l?-^" = ±(n-'i>S?*)'. 
In any of these determinants we have at once a formula for the maxi* 
mum number of positive terms in the devctopmenL This is for D^^: 

(«/)*-' ±d'.'" 



"Weu 



,the: 



sign according as V. i 



mult, how«Ter, preiiooilT b 
n loUger, Ih* umo u tbat 0: 



e realdur ot - 



potllli 

eonaldtritton tb»t Ibe cbauge of i Into > 

■ , , -, i.e., bj Ibe dirrerenliil derli 

a-0'+' - -■ 

mldu« li neCMMrtly Mro-tbat being true fur Ibe dlffeieDllsl deriTaUve of snj ■eds of 
poaars of a cuiler isriablfl. 



-1; Ibia l,Mome« obrioua from Iba 
n the quinlltj (a b« mlduated by 
mr>i' ^'^'^"' ''*'• °* which the 
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Notes on Symmetric Functions, by W. P. Durfsb. 

[Abstract of a paper read before the Univenity Mathematical Society, Kovember IS, 1882J. 
(1). On Tabulation, 

Fad de Brirno has published in his " Formes Binaires '' tables which 
give the values of the symmetric functions of the roots of an equation in 
terms of its coefficients. These tables are symmetrical and the units, 
which are coefficients of the function of the opposite or conjugate parti- 
tion, lie in the sinister diagonal, with the exception of those belonging 
to the self opposite partitions. My object is to show how such an arrange- 
ment may be effected for any weight. Let the partitions of 8, for 
example, be written as follows : — 

/8 \/71 \/6 2 W5 3 W4«W61«W621 \(iZ \\(4 2^\(Z*2\(6l»\ 
Vl»/\21«/\221*/\2Ma/\2*A81»/\821»/\82»l/\8*13A8«2/Ul*/ 

/4212\/3n»\/82M\/2*\/41*\/821»\/2»l«\/81»W2«l*\/21«\/l»\ 

\4212A4.22/U8 l/U2A6l»A62l A6 8 AbpAc 2 A7I As / 

The partitions in the upper line are separated into groups containing 

1, 2, 8, &c., parts, and in these groups are arranged in dictionary order. 

The partitions of the lower line are the opposites of those to which they 

are joined. 

Now it is easily shown that a symmetric function represented by a 
partition in the upper line can contain no function of the coefficients 
represented by a partition which precedes its opposite in the lower line, 
and also that a symmetric function represented by a partition in the 
lower line can contain no function of the coefficients represented by a 
partition following its opposite in the upper line. It is an easy conse- 
quence from what precedes that the desired arrangement will be effected 
by writing the partitions representing both symmetric functions and 
combinations of coefficients, in the following order, viz: the first half of 
the partitions, not counting the self-opposite ones, in the above order; 
the self opposite partitions without regard to order; the opposites of the 
first half in inverse order. 

It might be well to add that Fa& de Bruno has g^ven in Vol. 76 Cbmp- 
iea Rendutj a table of the values of the symmetric functions of weight 8, 
which is symmetrically arranged in a half square. This table contains 
several errors. The most noticeable are that the coefficient of aja^ in 
the value of Za*/?*/* and the coefficient of a^a,a} in the value of la^p*y6 
are given as zero, while each should evidently be unity. For the weight 
8 it is impossible to arrange the table symmetrically and at the same time 
confine it to a half square, and it is probable that the same thing is true 
for higher orders. 

(2). Extension of Waring*s Formula. 
Waring has given the following formula: 

n.(-T» -^ ^. -^ X. . ■ . ■ . x>-x 'i^. + ^; + ;• ; + ^- '> ^.. ^ . . . ^*, 

where A^ + 2X3 -|- 8A3 + . . . k?,k = «. 

In this (7» denotes the sum of the nth powers of the elements, «x) ff^i . . . 
Sk, the simple symmetric functions and ir the factorial. 

Combining this with the well-known formula 

^C"4~0 ^'''^' ^ '''^' "" ''''+•' ^"^ = *)' 
we obtain 

■Aj Aj . . . A» 



(rH-«):r(A — 1) — r^X 



'r(»'i)"'(v,)...7r(v,) 



where 



A = Aj -|- X, + . . . -J- A*, 
N=Vi -f vj + ...-f V,,, 
^1 + 2A, + 8A, + . . . + *A* = r + «, 
»'i -f 2v, + 8v, -f . . . -f nvn = r, 
lind X^^i^ signifies Aj(Aj — 1) . . . (Aj — Vj + 1). 






. On the Number of Self-Opposite Partitions, by W. P. Durfsi. 

[Abstract of a paper read at the UniTeraitj SCathematical Society, October 18, 1882). 

A self-opposite or self- conjugate partition may be defined as a partition 
tttch that if set out as an array of units, the gams of the columna repro- 
duce the original partition. 



682 1> for example is a self-opposite partition of 12. 



1 
1 



1 
1 



1 
1 



1 1 



1 
1 
1 



5 
8 

2 
1 
1 



6 8 2 11 

It is evident that every such array may be looked upon as arranged 
symmetrically about a square of units (set off in the above illustration by 
dotted lines) which square must contain an odd or even number of units 
according as n, the partitioned number, is odd or even, since the number 
of units outside the square is neoessarily even. 

If we denote the number of units in the square by 9*, those outside will 
be n — 9» of which J(n — q^) will be to the right and }(n — q*) below the 
square. Now the partition will remain self-opposite whatever the ar- 
rangement of the i(n — q*) units to the right provided the ^(fi — 9') 
units below be arranged symmetrically, but the number of ways of 
arranging these }(n — q*) units is precisely the number of ways of dividing 
i(n — q^) into q or fewer parts which I shall represent by [}(n — q*) : q"]. 
In the example given above }(n — 9*) = 4, so that in addition to the one 
set out which correiiponds to the partition 8 1 12 may have two other 
self-opposite partitions corresponding to 4 0; 2 2: 



1 
1 

1 
1 
1 
1 



1 
1- 



1111 



6 
2 

1 
1 
1 
1 



1 

1 


1 1 1 

1 1 1 


4 
4 


1 
1 


1 
1 


2 
2 



4 4 2 2 

6 2 1111 

It can have n<S other since there is no other even square less than 12 to 

serve as base. 

If for the general case we denote the number of self-opposite partitions 

of n by Pn we shall have Prt = 2 [} (n — 9') : 9] where the summation 

odd /~ 

sign is to extend to all integer values of q less than yn according as 



nis 



odd 
even' 



even 



Note on the above, by J. J. Sylvsbtsb. 

Mr. Durfee»s very elegant and interesting theorem above given may, 
by help of Euler's law of reciprocity, be expressed in the following terms. 
Let/r and ^x represent respectively : 

1 — «^(l — *)(l — a!«)(l — x») 



+ 



.It 



(l-.a.)(l — a;«)(l — »»)(1 — a:*)(l — a:») 

»«* + « 

+ 



+ .. 



(1 — *)...(l-»« + i) 



+ . 



• • 



and 



(1— »)(1 — *«)^(1 — a:)(l — »«)(1 — *»)(1 — x*) 



+ . 



(I— *)...(!— ««)■''"•• 

then the number of self-conjugate partitions of 2m -(- 1 and of 2m are the 

coefficients of ag^ in the ascending expansions ef /«, ^, respectively. 

Thus, suppose 2m + 1 == 18, the coefficient of x* in/r developed, i. ««, 

6 2 
1 or 8 is the number of self-conjugate partitions of 18. 

If i»2| 

These will be found to be 7 1 1 1 1 1 1, 4 4 8 2, 6 8 8 1 1. To find the 

conjugate to any partition a, 6, e . . . , /, the most expeditious method 
is find Hit the number of the elements in the partition not less than i : 
tij, n„ . . . , nj (I being supposed to be the largest value of any element) 
will then be its opposite. 

Thus, ex. gr,, for the partition 6 8 8 1 1, n, = 6, n, = 8, n, ■= 8 
n^ = 1, n^ =» 1, and n^ «, n, n^ n, reproduces 68811. 

If 2m = 12 we have to find the value of ^-^ which is again 8, and the 

8 self-oonjugate or self-opposite partitions of 12 wiU be seen to be 4 4 2 2 ; 
68211; 621111. 
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In M. Fa& de Bruno's tables of symmetric functions, which are only 
oomplete for the case of equations of not higher than the 1 1th degree, 
fhe number of self-conjugate partitions which appear among the head- 
ings and sidings of the tables is either 1 or 2, and it was therefore reason- 
able to try the effect of making arrangement of the partitions such as to 
bring the self-conjugate or pair of self-conjugate partitions into the centre 
of the line or column ; but as soon as that degree is passed such a kind 
of principle (the rule founded upon which M. de Bruno does not state) 
becomes prima facie inapplicable at all events without undergoing modi- 
fications of which at present we know nothing. 

Thus M. de Bruno's tables end just where his proposed principle of 
arrangement becomes inapplicable, stopping short at the case of the 12th 
degree, which has since been tabulated by Mr. Durfee in the American 
Journal of Mathematics, 

The terms ** opposite" or "conjugate" is used by Mr. Durfee in the 
sense in which I am in the habit of employing it to signify the relation 
between what M. FaA dn Bruno calls combinaiaona aasociiea, I think it 
right to recall attention to the fact that the credit of calling into being 
this kind of conjugate relation, is due to Dr. Ferrers (the present Master 
of GouTille and Caius College, Cambridge), who some 80 years ago or 
more was the first to apply it to obtain an intuitive proof of Suler's great 
law of reciprocity, the very same as that which I have here employed to 
transform Idr. Durfee's theorem. Euler demonstrated his law by help of 
his favorite instrument of generating functions. 

By instituting in the case of combinations of unrepeaied elements quite 
another and more exquisite kind of conjugate relation applicable to all 
such with the exception of those which belong to the infinite succession 1, 
2, 23, 34, 846, 4 56, 4 56 7, 66 7 8, Mr. Franklin, of this University, 
lucceeded in finding an instantaneous demonstration of another well 
known but very much more recondite theorem in partitions, also due to 
Suler, expressible by the statement that the indefinite product 

(l«;p)(l-_a.«)(l — ar»)(l — a:*) . . . 
has for its development 

1 __a._a.a+a?» + «» — arW — a?w + xa + arW. . . , 
where the indices are the complete series of direct and retrograde pen- 
tagonal numbers. 



On Crocchi'8 Theorem, by F. Franklin. 

[Benuurks made in connection with Prof. Sylrester's communication to the Unirenity 
Mathematical Society, October 18, 1882. See Circular No. 19]. 

The equation 

ihi = hi_ i^i H- Ai_ aff J + A,-_ 8<^5 H" • • • • + <^» 
can be immediately proved as follows. In the second member of the above 
equation, the term a'^b'e* .... will evidently appear as many times as there 
are ways of producing it by multiplication of a lower combination by any 
power of any letter ; that is, r + » + ^-|-...., = i times. This proves the 
equation. And since this equation differs from the well-known equation 
between a and a only in the sign of the even-suffix (t's, Grocchi's theorem 
is proved. 

The equation just referred to, viz. : 

can be proved in a similar manner. In <t~iffi, every elementary combi- 
nation of the degree i occurs once for each letter it contains, that is, i 
times in all ; and obviously the only other combinations that appear in 
the second member of the equation are those of the form a^bed . . . . ; but 
since the term a*'bcd .... appears once in ai^rOr and once in ai^(r—i)<rr-i 
and nowhere else, all such terms cancel each other : which proves the 
equation. 

CHEMISTRY. 



On White Phosphoras, by Ira Rkmskn. 

[Abstract of a paper read at the UnirerBity Scientific Association, NoTember 1, 1882]. 
In some experiments which the author with Mr. S. H. Keiser has been 
conducting for some time past on the action of phosphorus on moist air, 
it became necessary to prepare pure phosphorus. For this purpose or- 
dinary phosphorus was distilled in an atmosphere of pure hydrogen and 
the vapor condensed by being brought in contact with cold water. Under 
these circumstances, it is deposited in the form of a snow-white, light, 
plastic mass which differs markedly in appearance and general physical 



properties from ordinary phosphorus. When thia white phoapboms ii 
placed on a piece of bibulous paper and the moiature thus absorbed from 
it, the mass melts and is transformed into ordinary phoaphorua withoat 
taking fire. The same transformation takes place when the whits 
material is heated in water to the melting point of ordinary phosphomi. 
Mr. Keiser will continue the experiments for the purpose of showing, if 
possible, what relation exists between ordinary phosphorus and the whits 
variety. It may be that this relation is of the same kind, as that whick 
exists between *' flowers of sulphur " and " roll brimstone," though the 
differences in the properties are much more marked in the former than 
in the latter case. 

BIOLOGY. 



Observations on the Mean Pressure and the Characters of the 
False Wave in the Coronary Arteries of the Heart, bj H. Nkwill 
Martin and W. T. Sedgwick. 

[Abstract of a paper (with 8 plates) in the Studies fVom the Biological Labormtory, VaL 
II, No. 3; repriolea from the Journal of I'hysiology]. 

The object of the authors was by a critical experiment to endeavor to 
settle the long disputed point whether the aortic semilunar TaWes dose 
the mouths of the coronary arteries during the systole of the left ventricU 
of the heart. If the valves act in this way the pulse wav« in the coronazj 
arteries of the heart must differ essentially both in form and in the period 
of its maximum intensity from the corresponding wave in the carotid 
artery. Simultaneous tracings taken in a branch of the left corooary 
artery and in a carotid artery agree in every respect. Hence the Thebe- 
sius-Brucke doctrine as to the closure of the orifices of the coronary arte- 
ries during ventricular systole, and as to the resulting ** Selbat-stearerung" 
of the heart must be definitely abandoned. 



The Inflaence of Digitaline on the Work done by the Heart of 
the Slider Terrapin. (Pseudemys rugosa, Shaw), by H. H. Do»- 
ALD80N and Maotier Warfield. 

[Abstract of a paper in the Studies from the Biological Laboratory, Vol. IT, No. ZJ, 
These experiments were undertaken as a preliminary to investigatioai 
as to the action of this drug upon the heart of the Mammal. The results 
of previous observers were so contradictory and open to so many objec- 
tions that a fresh study of the action of the drug upon the hearts of cold 
blooded animals seemed desirable before proceeding to work with tbt 
hearts of dogs or rabbits. 

The chief results are: (1). When the heart is doing normal work digi- 
taline decreases that work. (2). There is a rough relationship between 
the size of the dose and the extent of the decrease. (3). With small dosci 
of digitaline the pulse rate is at first increased. (I). The diminution in 
the heart's work is much more dependent on the strength of the dose at 
any given time than on the total amount of the drug administered. A 
large amount given in several hours has much less effect than a smaller 
amount given in a few minutes. Therefore the theory that digitaline bat 
a cumulative action lacks experimental confirmation. 



On a New Form of Pilidium, by E. B. Wilson. 

[Abstract of a paper (with 1 plate) in the Studies from the Biological Labormtorv VoL 
II, No. S]. 

The specimens on which this paper is based were obtained at the Marine 

Laboratory of the University in the summer of 1880. Though clearly 

belonging to the Pilidium group, they were very unlike any hitherto 

described species. RabI has in a well known theory ascribed the radiate 

structure of many adult animals to rotatory movements of the embryo. 

Dr. Wilson's specimens show that this is not a tenable doctrine, as the 

larvie observed while exhibiting marked rotatory movements gave rise to 

bilateral adults. 



On the Polar Effects upon Nerves of Weak Indaction Carrents, 
by Henry Sbwall. 

[Abstract of a paper in the Studies from the Biological Laboratory, Vol. II, No. 8]. 
The paper deals with the influence of very weak induction currents 
passing between one pair of electrodes on the irritability of the nerve, 
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as shown by variations in the extent of submaximal muscular contractions, 
due to stimulation by another pair of electrodes. The results cannot 
well be summarized ; they prove that marked polar (analectrotonic and 
kathelectrotonic) effects can be produced by induction currents. 



Researches on the Growth of Starch Grains, by A. P. W. 

SCHIMPEE. 

[Abstract of a paper (with 1 plate) in the Studies from the Biological Laboratory, Vol. 
II, No. 3J. 

These researches, (which are translated from the Boianiaehe Zeiiung^ 
1881, Nos. 12, 13, 14), were carried on in the Biological Laboratory of 
the Johns Hopkins University. They prove that the phenomena of 
growth in starch granules, observed by Naegeli and on which he based 
bis well known doctrine of growth by intussusception, can all be better 
explained in another manner; and bring forward new arguments sup- 
porting the doctrine of growth by surface deposition. They consequently 
tend to modify essentially the doctrine at present prevailing as to the mode 
of growth of vegetable cell walls. 



Some Observations upon the Form of the Pulse Wave and the 
Mean Arterial Pressure in a Dog with Patent Ductus Arteriosus, 
by W. H. Howell and F. Donaldson, Jr. 

[Abstract of a paper in the Studies from the Biological Laboratory, Vol. II, No. 3]. 

These observations were made on a dog about to be killed when it was 
noticed that its cardiac action was abnormal. Professor Frank Donald- 
son, of the University of Maryland, examined the animal and found the 
pulse rate greater and the cardiac impulse more marked than in normal 
dogs ; also, the apex of the heart extended much farther to the left, show- 
ing marked hypertrophy. Over the whole cardiac region he observed a 
loud rasping cardiac murmur with the maximum of intensity over the base ; 
also a slight murmur with the second round. Subsequent experiments 
made on the dog showed a normal arterial pressure, and no abnormality 
in sphygmo-graphic tracings, except an unusually marked dicrotism. 

Professor McLane Tiffany, of the University of Maryland, made the post- 
mortem on the animal, and found that the diiciua arteriosus had remained 
open ; its calibre being at least equal to that of either pulmonary artery. 

It is a fact of much interest that with such free communication between 
aortic and pulmonary circulations so good an average arterial prebsure 
(as measured in the femoral artery) was maintained. It can only be 
explained by assuming (1) a compensatory increase in the force of the 
lieart-beat; (2) an increase in the resistance of the pulmonary circuit; or 
(S) an increase in the total bulk of blood in the body. Whichever of 
these agencies was the effective one, the case is one of great interest, as 
indicating the power of the animal body to adapt itself to unusual condi- 
tions of life. So far as the authors could discover only one similar case 
was previously on record. 



On Variations of Reflex-excitability in the Frog, Induced by 
Changes of Temperature, by W. T. Sedowiok. 

[Abstract of a paper in the Studies from the Biological Laboratory, Vol. 11, No. 8]. 

In this paper, the author points out that the work of previous experi- 
menters which seemed to shew that indirect heating of the frog's heart 
diminished its functional activity involves essential errors, inasmuch as 
the nutrition of the heart by a flow of blood through it was not properly 
taken into account. He also proves that the corollary from the work of 
the above experimenters, viz: that indirect heating of the spinal cord, 
(within the limits of its physiological working), might diminish its func- 
tional activity has no sound experimental basis; and he shows that much 
more regard must be paid as to the influence of temperature and of dry- 
ing of the skin upon the reflexes of the frog, than has been paid hitherto, 
if any satisfactory conclusions are to be reached. 



On the Influence of Variations of Intracardiac Pressure upon 
the Inhibitory Action of the Yagus Nerve, by Hsnry Skwall 
and Frank Donaldson, Jr. 

[Abstract of a paper in the Journal of Physiology, Vol. Ill, pp. 857-368]. 
Working on the hearts of frogs and terrapins the authors find (1) when 
the whole heart is employed, increases of yenoua preeaure, arterial being 



constant, weaken the cardio-inhibitory action of the vagus. Thus con- 
flrming the results of Ludwig and Luchsinger. 

2. Variations of intraventricular systolic pressure within wide limits 
have no perceptible eflfect on the vagus activity. 

8. Variation of diastolic intraventricular pressure when uncomplicated 
by simultaneous variation in auricular pressure has no effect. 

They therefore conclude that changes of intracardiac pressure when 
experienced by the ventricle alone are without effect on the cardio-inhib- 
itory function of the vagus. 

4. Variations (5f pressure within sinus and auricles, the ventricle being 
entirely separated from them, give the same results as when venous 
pressure is varied in the complete heart. 

5. The effect of variations of pressure within the venous sinus, all the 
rest of the heart being excluded, is such that raised pressure diminishes 
the cardio-inhibitory action. 

The paper concludes with some general considerations on the manner 
according to which the vagos exerts its inhibitory action upon the heart. 



A Discussion of Recent Researches in Europe on the Lower 
Organisms and their connection with Infectious Diseases, by W. 
T. Councilman. 

[Abstract of a paper read at the UniTeraity Scientific Aasociation, Novemher 1, 1882]. 
We assume that the infectious diseases are caused by the entry of a 
materies tnorbi into the organism. That this maieries morbi is a living 
organism in every case, appears to be proven by experiments which show 
that it is a substance which is insoluble and capable of increase. We know 
that it is a substance because it clings to inert objects and can thus be 
transported from one place to another or kept any length of time without 
losing its power ; a blanket from a small-pox patient, for example, can bo 
transported thousands of miles and then produce the disease. Chaveau's 
experiments with vaccine lymph and the experiments which Davaine 
made with the blood of splenic fever show that it is insoluble. Of all 
soluble poisons we know that their virulence decreases in a regular ratio 
with their dilutions, on the other hand no amount of dilutions, seems 
to take away entirely the infectious properties of the blood of ani* 
mals affected with splenic fever ; Davaine having succeeded in producing 
the disease after the blood was diluted 1,000,000 times. The disease when 
produced by such diluted virus differs not at all from that produced from 
the undiluted virus. That it has the power of increasing is shown from 
the fact that having introduced one of the spores of the Bacillus cMthraeia 
into the circulation of a mouse, in a few hours, the whole vascular system" 
will be filled with the bacilli. Now having an insoluble substance with this 
power of increasing, of growing, it must be a living organism ; it is 
possible for a soluble substance in a purely chemical manner to produce its 
like, to increase, but if a granule multiplies indefinitely it must divide and 
the divided pieces must grow. In quite a number of the infectious 
diseases we find either in the blood or in the pathological lesions a certain 
organism, and know that on inoculating animals with the tissues con- 
taining these organisms an identical disease will be produced. In order to 
prove that it is the organisms alone that are infectious it is necessary 
to isolate them completely from the tissues or fluids with which they 
are associated, and produce the disease by inoculation of the organisms 
alone. This can be done by the so-called pure culture, by growing the 
organisms outside of the body and transferring them from one nutrient 
substance to another until we know that we have them perfectly pure. 
In the case of splenic fever, tubefculosis. and some other diseases this has 
been done, while in other diseases, although we always flnd a certain definite 
organism associated with the disease, the strict objective proof that the 
organism is the cause of the disease is wanting because we arc not able to 
produce the disease on the lower animals by innoculation of the isolated 
organisms, nor indeed in any other way. Animals show a perfect 
immunity to a number of our diseases. The benefits which we have 
derived both in prophylaxis and therapeutics, from these additions to oar 
knowledge are great and are daily increasing. 
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A Search for Fnnctional or Dialectic Differences in the Present 
Systems of the Yeda, by M. Bloomfield. 

[Abairact of a paper read at the Univeraity Philological Association, November 8, 1882]. 

ThediflcuMion began witb pointing out the importance both to Sanskrit 
4^mmar and to general Indo- European grammar, of the question whether 
there are to bo discovered in the earliest Veda any traces of a difference 
of use, functional or dialectic, among the present-stetns— often two or 
three, and sometimes numerous — found to occur there from the same root. 
Some leading facts in the case were reviewed : the (including intensives) 
dozen or more present-stems of the root tar [tar — tir — tur)\ the six from 
pi^—p^d ; the five from is, ha and others. A part of these formations are 
evident results of transition from one system to another, brought about 
by some form or forms derivable from more than one stem. In other 
cases an isolated present* form is due to the influence of a similar forma- 
tion from some other root occurring along with it. Yet it must be granted 
that, in all the languages of the family the same root not infrequently 
makes present-stems with different formative elements. We might natu- 
jally look to find the cause of this either: 1, in an original functional 
difference of the various formations — a variety of temporal or modal use ; 
of causal, factitive, continuative, intransitive use, or the like ; or 2, in the 
dialectic or stylistic habit of different localities or literary compositions. 

The results of the investigation, though negative in the main, offer 
several interesting facts. The root bhar shows a distinct and almost 
unique functional difference hetween its two stems 6Adra- and bibhar-: 
the former heing in the terminology of Slavic grammar '* perfective,'' 
regularly followed by the dative and best rendered by * convey ; * while 
the ** imperfect! ve'' bibhar- is used without the dative and means * sup- 
port.' Typical examples are bhdra grnaie vdHtni^ ** bring good things to 
the singer," (RV., IX, 69, 10) ; and bibhdrn v&tu hdatayo9^ "thou bearest 
wealth in thy hands," (BV., 1, 55, 8). But all other reduplicated presents 
were looked through and compared with other present-systems without 
any positive results. 

In one present-stem from the root tor, namely iirva-^ there is to be 
noted an occasional causative value : «. ^. , RV . ,y 1, 50, 10. The same caus- 
ative force is very apparent in jiirva-, and dhirva may also be causative. 
A like tendency seems to be observable in stems of the type jinva^. 
This stem, as well as the more original jinu^, is readily explainable as 
causative of 1 ji^ and signifying *< cause to prosper." The stem invar- has 
a like causal force, and examples of the more primitive inu are used in 
the same manner. Less convincing is the same tendency in the stems 
pinvaj rnvdf hinva. Further also the stems dhinUf stinu- and mrna can 
be offered as examples for causative value, while the remaining nu-presenta 
yielded no such result. 

In the yo-class (or cfii^-class) is seen a marked tendency toward intransi- 
tive, reflexive, or even passive function ; on the other hand the eA-class 
yielded no results, which could be formulated satisfactorily. In the 
remaining conjugation-classes alio enough material was collected and 
examined to put beyond question the fact that there is nowhere any 
specialization of the use of a class, in any way that should help us to a 
conception of the original value of its class-sign. 

A search for traces of dialectic use was also undertaken and carried far 
enough to show that it would doubtless continue to be fruitless, so far as 
the present-stems are concerned. A number of prominent roots were 
made the basis of the investigation, and their present-stems numbered 
as found distributed among the books of the Rig-Veda, in order to see 
whether a given book employed a given stem, or more than one, with such 
predilection that it might be presumed due to dialectic tendencies. But 
absolutely no such tendencies came to light. 



On Mr. Matthew Arnold's Poetry Test, by W. J. Alexander. 

[Abstract of a paper read at the UniTersity Philological Association, Norember S, 1882]. 
This was a defence against recent criticism of the practical test for poetry, 
put forward by Mr. Arnold in his Introduction to " Ward's English 
Poets " (pp. XXV and cf.). The defence was based on an examination of 
the foundation and method of literary judgments in general. Attention 
was then drawn to the conditions and limitations which Mr. Arnold 
impotea upon his test, and thus it was shown that his method is precisely 



analogous to the more general one already investigated. The two melh 
were found to differ from one another only in the breadth or narrowi 
of the basis on which they rest, and Mr. Arnold's advocacy of the narro' 
was justified by a consideration of the circumstances of the Introdacti 
Finally, some peculiarities of Mr. Arnold's style were pointed out, i 
were held accountable for a considerable part of the hostile criticism wl 
his test had invoked. 



On the nse of Stc (or a>c) in Direct Quotations, by E. H. 

TAbstract ef a papar T«ad at the UnlTeraitjr Philological Asaociatiou, NoTember S, 1) 
In this paper only such cases were considered as show aiyme form 
the Ist or 2nd person and are thus clearly direct quotations, csiaea of cbai 
of construction from indirect to direct were not treated, as the feelinj 
not the same. The use first appears in Herodotus (II. 116). Of 
orators, (except Hyperides) Antiphon, Isacus, and Lycur^ua have 
examples, the others vary between one and four, except Denaoatbei 
who uses it more frequently than all the others combined, moat of 
cases occurring in the public speeches. Thucydidcs uses it a few tin 
and Plato and Xenophon quite often. Two evident casea of 6c int 
ducing direct quotations were noticed in Dinarchus, viz, I. 12. and 1. 1 
Of this use Kuhner says : * (selten clif),' giving no examples, while Krdj 
simply adds after bri : * (nie cjf).' To these examples from Dinard 
may be added Dem., XII. 161. In later Greek we find <jc so used in Fl 
Them., c. ii ; possibly it occurs there oftcner, but it is a rare uae at b< 
The usual form with 5r< also appears later, e. ^., New Testament: Ma 
6. 86 ; Luke ; 8. 49, Ac, 

HISTORICAL AND POLITICAL SCIENCE. 



Introdaction to American Institntional History, by Edward 
Frbsman. (A special contribation growing oat of his rec( 
lectures in Baltimore). 

[Abstract of an article read in the Hiatorical Seminanr, October 6, IMS, and priatd 
the first number of the ** Studies in Historical and Political Science.^'] 

The institutions of Massachusetts or Maryland, such at least amc 
them as have heen handed down from the foundation of tbnae coloni 
are not simply the institutions of Massachusetts and Maryland. Tl 
are part of the general institutions of the English people, as those ; 
again part of the general institutions of the whole Aryan family. 1 
history of a Massachusetts township or a Maryland manor becomes 
looked at in a scientific spirit, part of the general history of the woi 
The scientific view of such matters consists mainly in dealing witb th 
by the comparative method. We do not rightly understand the bistc 
of our people on either side of Ocean, unless we take in the close analo 
between the English settlements in Britain in the fifth and sixth centuri 
and the English settlements in America in the scventeen^th century. 1 
likeness comes out most strongly if wo contrast either with the Norm 
Conquest in England or with the Spanish Conquests in America. Th 
again differ greatly ft>om one another ; but they agree in the compa 
tively short time in which the work was done. In both of them aett 
ment took the form of conquest, and of conquest on a great acale. i 
those who came in the three keels of Hengest and those who came in 1 
Mayflower were both of them in a different position. They settled 
small communities and won the land bit by bit. They brought with th< 
the institutions of their elder country ; they planted them afresh, a 
what they planted grew up with such changes as were wrought by 1 
nature of the new soil in which it was planted. The most notable thi 
of all, yet surely the most natural thing of all, is that the New Sngla 
settlers of the seventeenth century largely reproduced English institutic 
in an older shape than they bore in the England of the aeyenteenth cc 
tury. They gave a new life to many things which in their older hoi 
had well nigh died out. They reproduced in many points the state 
things in old Greece and in mediaeval Switzerland. A New Engla 
town-meeting is essentially the same thing as the Homeric e/op^, t 
Athenian ixxA^ma, the Roman eomiiia^ the Swiss LnndagemeituUf t 
English folk-moot. The circumstances of New England called the prii 
itive assembly again into being when in the older England it was W( 
nigh forgotten. What in Switzerland is a survival was in New Snglai 
rather a reyiy$L 
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I noticed in VirgiDia, the only one of the Southern States of which I 
huvo seen anything, that I heard the word county at least a hundred times 
for once that I heard it in New England. The merest glance at the two 
countries shows that, setting aside the results of late events, the whole 
political organization of the two countries is different. Both have repro* 
duced English institutions; but they have not reproduced the same 
English institutions. I suppose that Virginia and New England must 
be the most strictly English parts of the United States ; the mixture of 
any foreign element in the original settlement must have been very small 
in cither. But the two lands represent two different sides of England. 
Virginia more nearly reproduced the England of the time of the settle- 
ment. New England more nearly reproduced the England of an earlier 
time. 



The Past and the Present of Political Economy, by R. T. Ely. 

[Abstract of principal paper read before the Historicfil and Political Science Ajsociation, 

October 20, 1882J. 

In 1876, the centennial of Adam Smith's "Wealth of Nations" was 
celebrated. This event, though noteworthy for the reason that at that 
time tho *^ Wealth of Nations'' was the only book which had ever been 
thus honored, has a greater significance than could be attached to a merely 
formal commemoration. It marked an era in the development of social 
and economic science. On that occasion were elicited expressions of dis- 
satisfaction with the methods and dogmas of the Manchester men, and 
there was also disclosed, more prominently than hitherto in England, the 
existence of a new and rising school of Political Economy, directly opposed 
upon points of both theory and practice to the orthodox English system. 
Side by side with the declaration of an ardent disciple, that Adam Smith 
had securely established a ^'deductive and demonstrative science of human 
actions and conduct," came the announcement of a distinguished Belgian 
professor, that a more advanced method of investigating economic problems 
had already been instituted, whose groundworks were history and statis- 
tics. 

The Political Economy of Malthus, Ricardo, and James Mill, all of whom 
were extreme followers of Adam Smith, was almost universally received 
as the only true doctrine, until some thirty years ago. The teachings of 
these men were comparatively simple, and consisted of a few leading 
principles drawn from d priori hypotheses. Their leading assumptions 
were the universal selfishness of man, and his love of ease. They further 
assumed that wages and profits were equal, and advocated a let alone policy 
for all governments, in relation to questions of a social and economic 
nature. According to their view, Political Economy was a comparatively 
simple study. It was only necessary to keep in mind a few general laws 
and then all economic phenomena could be easily classified and fully 
understood. Legislators too were furnished with an infallible guide of 
conduct in the tenet of " laissez-faire j laissez passer.** It was not neces- 
sary for government to interfere in behalf of the lower classes, as Nature 
provided abundantly for them. The capital of the country was equitably 
distributed, tho wage-fund going to the laborer and the profits to the capi- 
talist. The possible existence of an unfair distribution of wealth was 
ignored. Some economists went so far as to speak of a ** so-called poor 
man." Every thing was as it should be, and the highest good of society 
'was best promoted b}' the individual, self-interested action of each member. 

A merit of this system was, that it separated wealth from other social 
phenomena for separate study. It showed the impossibility of under- 
standing society without investigating the process of the production and 
distribution of economic goods. It served an important purpose in pulling 
down old and worn-out institutions, which, by prolonged retention, had 
become barriers to progress. According to the acknowledgment of Baron 
Tom Stein, the " Wealth of Nations " furnished him with the basis of the 
sweeping and benefi^cial reforms which he inaugurated in Prussia. It was 
instrumental in introducing international free trade in England. It did 
» good work, but its action was purely a negative one. It served a simi- 
lar purpose to the French Revolution, being powerful to pull down but 
powerless to reconstruct. It answered satisfactorily the needs of the latter 
part of the eighteenth and tho earlier part of the nineteenth centuries. 

Its leading assumptions were, however, largely false. No man is en- 
tirely selfish. This is proved by numerous facts of e very-day life as, e. ^., 
that during the late ** hard times " many manufacturers oontinued their 



business primarily, for the sake of afifordi ug employment to workmen who 
who would otherwise have been sorely distressed. While competition has 
a powerful influence in regulating wages, it does not, even in the majority 
of cases, reduce them to the lowest possible limit. This is shown upon 
competent statistical authority. In regard to selfishness being the motive 
power of the masses, national honor, devotion to principle and the altruistic 
sentiment of wishing to benefit one's kind are strongly counteractmg influ- 
ences. The doctrine of the equality of wages and profits does not stand 
the test of experience. Neither are taxes so shifted as to be divided fairly 
between different employments. A non-intervention state policy has 
proved a complete failure. It has not been carried out even in England. 
The circumstances which compelled the passage of the Factory Act, the 
regulations regarding the employment of labor, the reforms in the Irish 
land laws and the introduction of a system of compulsory education, show 
how entirely foreign to the spirit of true progress is tho tenet of " laissez^ 
faireV 

The Political Economy of the Manchester school was attacked by 
Miiller, Sismondi, List, Carey, and others; but no successful attempt was 
made to establish a new system until about 1850. At that time the writ- 
ings of Hildebrand, Kneis, and Roscher, three young German professors, 
began to attract attention. They inaugurated a new method of investi- 
gating economic problems somewhat analogous to that used in the various 
departments of Physical Science. In their view the history of the world 
had been a series of great economic experiments. They held that these 
should be studied in connection with accurate statistical data from the 
present The results could then be generalized into laws, not final and 
unvarying for all countries and all times, but which must be continually 
modified by experiences gathered from fresh statistics. Hence the new 
school of Political Economy has been called the Historical — also Experi- 
mental, Statistical, and Comparative. Political iSconomy is regarded by 
the adherents of this method as only one branch of social science, viz., 
that which deals with social phenomena from an economic standpoint. 
They view it in the light of a growth, a development, and much signifi- 
cance is attached to time and historical environmeQt. They do not assume 
that there is one universal economic policy for all countries, but rather 
that there is a national economy applicable to each. This school insists 
strongly upon the moral basis of Political Economy, and regards man 
and not wealth as the factor of leading importance to be considered. It 
aims continually at the elevation of mankind, and especially of the lower 
classes. It gives unceasing attention to the problem of the equitable dis- 
tribution of economic goods, watches the increasing power of large cor- 
porations and wealthy monopolists, and counsels the fostering care of 
governments, when their intervention is needed, to protect the weak or 
to promote the efiiciency of any great engine of social progress. 

This school has gained most ground in Germany, where it is now the 
dominant system. It has made considerable progress in other countries, 
and is represented in England by Cliffe-Leslie, Thorold Rogers and the 
late Stanley J evens having considerable sympathy with it; in Belgium, 
by de Laveleye ; and in Italy, by Cossa, Lampertico, and Luzzati ; in 
America, one finds in the writings of Francis A. Walker the independence 
and vigor characteristic of this school. It indicates the tendency of 
modern thought upon social and economic questions. 



Political Economy in Germany in 1882, by R. T. Ely. 

[Abstractor principal paper read before the Historical and Political Science Asioeiation, 
NoTomber 17, 1882]. 

The three most prominent events in the history of Political Economy 
in Germany during the present year have been the appearance of a new 
and complete text- book of the science, edited by Prof. Schonberg, of the 
University of Tubingen, the meeting of the Economic Congress (der 
volkswirthschaftliche Congress) in September, and the assembly of the 
Union for Social Politics (der Verein fur Socialpolitik) in Frankfort-on- 
the-Main in October. 

The Economic Congress was founded in 1868 by Prince-Smith, an 
Englishman by birth, Faucher, Victor Bdhmert, Max Wirth, and Mi- 
chaelis. Followers of Adam Smith, as developed and interpreted by 
Bastiat, they opposed all interference of government in economic affairs, 
holding with the latter that <*the action of government is essentially 
limited to the maintenance of order, security, and justice, and that all 
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106 Charles 8t A^ 

167 Dolphin 8 

Goyanatowi 

24 McCulloh 8 

254 N. CaWert 8 

188 Druid' Hill Ai 

66 N. L.ib«r^ 8 

Beid'a Hote 

Mt VernoD Hote 

148 St IVuil 8 

Baltimore Goonti 

817 Madiflon K^ 

817 MadiMn Ai 

10 S. Calhoan 8 

85 Bolton 8 

8 McCalloh 8 

Marine Ltoboratory 

218 W. Hoffman S' 

78 Maryland A^ 

288 B. Madiflon 8 

182 W. MmdiK>n'8 

189 Si. Paal 8 

808 Lexington 8 

287 St. Paol 8 

272 Madiaon Ai 

64 Pennsylyania Ai 

226 W. LomtiardB 

25 W. Preston 8 

60 Franklin 8 

178 W. BiddleS 

814 Linden Ai 

Marine Laboraior\ 

Marine Litibcratori 

64 McCoUoh 8 

67 Oak a 

67 0akS( 

181 Linden Ai 

64 McCnlloh 81 

16 McCulloh S( 

Lutheryilh 

162 Franklin 81 



(A). Kot now in attendance on the Univeraity. 



UNIVERSITY ROOMS AND HOURS. 



Unless otherwise indicated the rooms designated are in the Uniyersity Buildings, corner of Howard and Ross Streets. 



ConsultaHan Hours. 

In order to promote economy of time, on the part of students as well 
as officers, hrief consultations may be bad with the gentlemen below- 
named at the hours and places indicated. In case prolonged conference is 
desirable, special appointments may be made, by notes exchanged at the 
registrar's office, or oUierwise. The person named will usually be aooes- 
siblo for some minutes after the appointed hour. The appointments do 
not include Saturday. 



Oilman, D. O. 
Adams, U. B. 
Bloomfibld, M. 
BaionT, J. W. 
Bbooks, W. E. 
Browne, W. H. 
Coals, R. D. 
Graio, T. 
Elt, R. T. 
Elliott, A. M. 
Franklin, F. 

OlLDSRSLSKyS, B. L. 

Habtinob, 0. S. 
Jamison, J. F. 
Martin, H. N. 
Makcou, p. B. 
Morris, C. D. 
Morris, G. S. 
MoR8S, H. N. . 
Nbwkll, H. 
Pjeircb, C. S. 
Rabillon, L. 
Rkmsen, I. 
Rowland, H. A, 

SXDGWICK, W. T. 



PresidenVs Office. 

Registrar's Office. 

128 W. MadUon St. 

Ill W. Monument SL 

Biological Laboratory* 

Library. 

Chemical Laboraiory. 

Room 18. 

118 W. Monument St 

111 W, Monument Si. 

Room 18. 

181 Howard SL 

Room 6. 



1 p. m. 
9 a, m. 

2 p. m. 
(Except Wed.) 12 m. 

11 a. m. 
9 a. m. to 6 p. m. 

10 a. m. 
4 p. m. 

I p. m. 
1 p. m. 

12 m. 

11 a. m. 

II a. m. 



118 W. Monument SL (Tues. and Thurs.) 8 p. m. 
Biological Laboratory. 12 m. 

Ill W. Monument SL 1 p. m. 

l%\ Howard SL 11a.m. 

187 Howard St. 1 p. m. 

Chemical Laboratory. 2 p. m. 

Hopkins Hall. (Mon. and Friday) 2.16 p. m. 
187 Howard SL (Tucs. and Thurs.) 4.80 p. m. 

187 Howard SL 12 m. 

Chemical Laboratory. 11 a. m. 

Physical Laboratory. 9 a. m. 

Biological Laboratory. 12 mu 



Spikkrr, £. H. 
Stoky, W. B. 

STLyKSTKR, J. J. 

Warren, M. 
Wood, H. 
Woodworth, C. L. 



181 Howard SL 

Room 16. 

Room 17. 

181 Hmoard St. 

Ill IK. Monument SL 

Hopkins Hall. 



* 10.46 A. n 

12 m 

2 p. m 

12 m 

1 p. B 

10 a. m. to 1 p. m 



Treasurer's and Hegistrar's Offices. 

These offices are open daily, except Saturdays, from 9 a. m. to 6 p. m. 
and on Saturdays, from 9 a. m. to 8 p. m., and firom 4 to 4.80 p. m. 

Mr. Mktkr'8 address is 60 Bolton St.—Mr. Ball's, is 192 JN. Arlinf 
ton Ay. 

The Janitor, when not about the building, may be found at 111 W 
Monument St. 

Receipt and Departure of Mails, etc. 

{Induding Salurdayt.) 

Mails are receiyed from the Post-office at 9 a. m. and 4 p. m. 
Mails are sent to the Post-office at 8 a. m. and 8 p. m. 
Mails are sent to the Street Letter- Box at 11.40 a. m. and 6.46 p. m. 
i0r Memoranda, notes, lettein, and parcels may be left at .the BiegiA 
trar's office to be distributed at 9 a. m. and 4 p. m. 

Library and Zaborataries. 

The Library is open daily, including Saturday, from 9 a. m. to 10 p. m. 
The Biological, Chemical, and Physical Laboratories are open osily, 
except Saturday, from 9 a. m. to 6 p. m. 
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Wednesday, January 17. 
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CALENDAR, 1882-83. 

Current Aoademio Year Began. 

Christmas Recess. 

Mr. F. Seymour Haden's Lectures on Etching Begin. (See p. 36). 

Meeting of Scientific Association, 8 P. M. 

Meeting of Philological Association, 12 M. 

Professor Q. S. Morris's Course on Philosophy and Christianity Begins. 

Meeting of Metaphysical Club, 8 P. M; 

Professor Corson's Course on Poetry Begins. (See p. 36). 

M. Rabiilon's Course in French Literature Begins. (See p. 36). 

Meeting of Historical and Political Science Association, 8 P. M. 

Meeting of Mathematical Society, 8 P. M. 

Term of Instruction Closes. 



(See p. 36), 
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SCIENTIFIC NOTES 

On the work of members of this University in Mathematics, Physics, Chemistry, Biology, Ancient ani 

Modem Languages, History, Political Science, Psychology, Ethics, and Logic. 



MATHEMATICS. 



On the Fandamental Theorem in the New Method of Par- 
titions, by J. J. Stlvkstkb. 

[Abstract of a paper read before the UDiyersity Mathematical Society, November 15, 1882]. 

The new method of partitions which I gaye to the world more than a- 
quarter of a century ago is an application of a theorem which, I think it 
must be conceded, is, after Newton's Binomial Theorem, the most impor- 
tant organic theorem which exists in the whole range of the Old Algebra. 
What Newton's theorem effects for the development of radical — that 
theorem accomplishes for the development of /rac^naj forms of algebrai- 
cal functions. 

One (but not the most perfect] form in which it can be presented Is the 
following. If Fx be any proper algebraical fraction in x, whose infinity 
roots (t. e.f the values of x which make Fx infinite] are a, 6, ... 2, quan- 
tities all supposed to differ from zero then the coefiEicient of x" for any 

value of n will bo the residue, i. «., the coefiicient of — in 

x 

2:(A»e-"«]F(X«-») [A = a, 6, . . . , i]. 

By supposing Fx broken up into proper simple fractions of the form 

^r-^ — T". it is very easy to see that the theorem will be true in general 

fx 
if true for r-^ — r. i^nd from this it is but a step to see that the theorem 
(a-x)» 

will be true in general if true for the simplest form of rational function, 

. ^ 1 

••*'(l_a:]»- 
All then that remains to do is to show that the coefficient of a;» in this 



«"* 



which may be 



fraction is the same as the coefficient of — in ; 

x (i — e-x) 

done as follows : 

,-ni;r'-0-T)(-'j)(-i')-('-,A-,)(r^.) 

= Q-AS^ + B6i - CtfJ . . .)Q + . . .) 

"!"•••) + positive powers of x. 



^ /Jl_ i4 12B 1.2.8C 



ri' 



n* 



1 4- no? 4- — X* 4- 

Therefore the coefficient of — in j j^ — 

X (I — c-o)* 

= (1 -f iln H- JB/i» + CVi» + . . .] 

-(■+t)('+7)0 + t)-('+.-:^.) 

(n+l](fi + 2]...(nH-t — l) „. , - . 

= i — - — '-^ — T-TT ^^ — ' = coefficient of a?"* in rr 

1,2, ...t (1 



x* + ... 



xy 



Q.ED. 



This method of proof, however, is not the simplest or best ; as soon as 
we mould the theorem into a form most easily admitting of being ex- 
pressed in general terms that very form itself suggests a simpler (nay, so 
to say, an instantaneous] proof, and moreover relaxes an unnecessarily 
stringent condition in the previous statement of the theorem. 

Of course by a finite infinity root of a function no one can fail to under- 
stand a value of the variable differing from zero which makes the function 
infinite. This then is the true statement of the theorem in general terms. 

In any proper-fraetionnl /unction develop^A in ascending powers of a 
variable^ the constant term is equal to the Residue {with its sign changed) 
of a sum of functions obtained by substituting in the given function in place 
of the variable the product of eich^ in succession^ of its finite infinity roots 
into the exponential of the variable. 

That is to say, if the proper- fraction Fx = -z-. — — ^—rrz — -, tzz^ 

' "^ a?*(ar — ay\x — 6)* .,\x — t)" 

the constant tei'm (xrith its sign changed) in this fraction developed in 



ascending powers of x is the same as the Residue of ZF{ke*) [X = a, < 
To prove this it is only necessary to suppose the fraction Fx sep 

into simple partial fractions with constant numerators and the tli 

becomes self-evident.* 
It follows, therefore, writing n in place of i that the coefficient o 

ascending-power series for the fraction Ox = ( , 

will be the Residue with its sign changed of 2:(a-»«-"«)G'(ae*), or 
is the same thing is the Residue of la-^e"0{(W-*) which theor 
now see is true not merely for the case where G is a proper-fractioi 
is a function of x whose degree is a negative integer but remaii 
when the degree of O is any number inferior to n, for when that ooi 

is satisfied — is a proper fraction, which is all that is required ii 

for the parent theorem to apply. 



The Maximam Valae of a Certain Determinant, by E. W. I 

[Abstract of a paper read before the Unirersity Mathematical Society, NoTember 1 
The elements of a determinant being restricted to a variation \h 
the limits — a and -|- a, it is found that for all determinants whose 
is greater than 2, a numerical maximum will be obtained by p 
the elements ( — a) in the principal diagonal and making all the 
elements of the determinant -\- a. If we denote such a determin 
order n when a = 1 by Dnt and the minor of an element in the tt 

and kih column by AiUt we have always An = Dn-i, Ait = — — - 

n- 

*■'—(' +:-^:> '^—+ (■ +:-^;)('+:-s-D- « 

-*0+S)0+S)-0+D('+OO+f> 

= ± (n — - 2)2*-i, since Z), = 4. 
The sign will be ± according as n is 



odd 
even 



The effect of a change in any element is to lessen the greatest 
leaving the rest the same. 

For the maximum cubic determinant Dn a", we have merely to 
all the strata identical and equal to Dn . Its value is ± n / jD^^a\ 

The 4-dimensional determinant may be looked upon as a sort of 
minant of plane determinants, the terms of the development being 
determinants of which the plane determinants are the strata. I 
quasi-determinant the same rule of signs applies as in the ordinary 

minant and we get for the maximum value accordingly ^t D^^,nt 

Similarly, 

D'.*'> = ±(n/)''-'(/><»>)', 



D 



<">+') =±(„/D<?y- 



In any of these determinants we have at once a formula for the 
mum number of positive terms in the development This is for D\ 

(n/)'-'±Z)i 



,(.) 



We use the ±: sign according as DiP is ±, 



where 



• It must, however, previously bo shown that the residue of 

^ (I - «*)•, 

positive integer, the same as that of —,<.«., is — 1 ; this becomes obvious fr 

consideration that the change of t into t + 1 alters the quantity to be residui 

r-r-,, i. «., by the differential derivative of —^ divided hf «, of wb 

(1 _«*)»+ 1' / (1— O' 

residue is necessarily zero— that being true for the differential deriTaUve of any a 

powers of a carrier variable. 
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Notes on Symmetric Fanctions, by W. P. Durpkb. 

[Abstract of a paper read before the Univenity Mathematical Society, Korember IS, 1882J. 
(1). On Tabulation, 

Faa de Bruno has published in his " Formes Binaires " tables which 
give the values of the symmetric functions of the roots of an equation in 
terms of its coefficients. These tables are symmetrical and the units, 
which are coefficients of the function of the oppoaiie or conjugate parti- 
tion, lie in the sinister diagonal, with the exception of those belonging 
to the self opposite partitions. My object is to show how such an arrange- 
ment may be effected for any weight. Let the partitions of 8, for 
example, be written as follows : — 

/8 \/71 \/6 2 \/5 3 W4«W61«\/621 \/48 l\/4 2n/8»2\/51»\ 
Vl8/\2lW\2«l*/V2»M/\2*A81»/U21»/\82«lA8n3/V8»2/Ul*/ 

/42P\/3nM/82«l\/2*W41*\/821»\/2M»\/81»\/2«l*\/21«\/l»\ 
V421»A4.2«/V48 l/U»A61»A62l )\b 8 AdPAo 2 A?! A8 / 

The partitions in the upper line are separated into groups containing 
1, 2, 8, &c., parts, and in these gp'oups are arranged in dictionary order. 
The partitions of the lower line are the opposites of those to which they 
are joined. 

Now it is easily shown that a symmetric function represented by a 
partition in the upper line can contain no function of the coefficients 
represented by a partition which precedes its opposite in the lower line, 
and also that a symmetric function represented by a partition in the 
lower line can contain no function of the coefficients represented by a 
partition following its opposite in the upper line. It is an easy conse- 
quence from what precedes that the desired arrangement will be effected 
by writing the partitions representing both symmetric functions and 
combinations of coefficients, in the following order, viz : the first half of 
the partitions, not counting the self-opposite ones, in the above order ; 
the self opposite partitions without regard to order; the opposites of the 
first half in inverse order. 

It might be well to add that Fai de Bruno has given in Vol. 76 Cbmp- 
tcB Rendutf a table of the values of the symmetric functions of weight 8, 
which is symmetrically arranged in a half square. This table contains 
•everal errors. The most noticeable are that the coefficient of aja^ in 
the value of la*p*y^ and the coefficient of a^a^af in the value of la^p*y6 
are given as zero, while each should evidently be unity. For the weight 
8 it is impossible to arrange the table symmetrically and at the same time 
confine it to a half square, and it is probable that the same thing is true 
for higher orders. 

(2). Extension of Waring* a Formula, 

Waring has given the following formula: 
2a» = <T„ = 

**^("") ttA,, trA„ . . . fl-;i* «r»»«J*--.Vi 

where A^ -|- 2X3 + 8A, -|- . . . kXk = n. 

In this (7» denotes the sum of the nth powers of the elements, f n f ^i . . . 
Skt the simple symmetric functions and v the factorial. 

Combining this with the well-known formula 

I^(^-^^larp» = cTrCT, — <rr+„ (r > a), 
we obtain 

'»•(^'— 1) jCiUCt) 5(1^,) 

■Aj A, - . . A» 



(rH-a)7r(A — 1)— r»2 



'r{»'iK(vj)...7r(v,) 



where 



A = Aj -|- Aj + • • • + ^*i 

A, H- 2A, + 8A, + . . . H- *A* = r + f, 
^'i H- 2v, + 8v, + . . . -f nvn = r, 
imd A^*'i) signifies Aj(Aj — 1) . . . (A^ — "1 + !)• 






. On tbe Number of Self-Opposite Partitions, by W. P. Durfsb. 

[Abstract of a paper read at the Uniyenity Mathematical Soeietj, October 18, 1882). 

A self-opposite or self-conjugate partition may be defined as a partition 
9uch that if set out as an array of ttxiits, the gums of the columiui repro- 
duce the original partition. 



682 1> for example is a self-opposite partition of 12. 



1 

1 



1 
1 



1 
1 



1 1 



1 
I 
1 



5 

8 

2 
I 
1 



6 8 2 11 

It is evident that every such array may be looked upon as arranged 
symmetrically about a square of units (set off in the above illustration by 
dotted lines) which square must contain an odd or even number of units 
according as n^ the partitioned number, is odd or even, since the number 
of units outside the square is necessarily even. 

If we denote the number of units in the square by q*, those outside will 
be n — q^ of which }(fi — q^) will be to the right and ^(n — 9') below the 
square. Now the partition will remain self-opposite whatever the ar- 
rangement of the i(n — q*) units to the right provided the ^{n — q*) 
units below be arranged symmetrically, but the number of ways of 
arranging these }(n — q*) units is precisely the number of ways of dividing 
i(n — q^) into q or fewer parts which I shall represent by [i(n — q*) : q"]. 
In the example given above }(n — q*)^4,ao that in addition to the one 
set out which corresponds to the partition 8 1 12 may have two other 
self-opposite partitions corresponding to 4 0; 2 2: 





lil 


1 1 


L 1 


6 










i-i 






2 


1 


111 


4 


• ••• 


•••••• • 






1 


1 


1 1 1 


4 










1 


1 


1 


2 










1 
I 


1 


1 


2 




4 


4 2 2 





6 2 1111 

It can have Jk6 other since there is no other even square less than 12 io 
serve as base. 

If for the general case we denote the number of self-opposite partitions 

of n by F^ we shall have Prt = 2 [} (n — q*)'-q] where the summation 

odd •— 

sign is to extend to all integer values of q less than yn according at 



nis 



odd 
even' 



even 



Note on the above, by J. J. Sylvsbtib. 

Mr. Durfee's very elegant and interesting theorem above given may, 
by help of Euler's law of reciprocity, be expressed in the following terms. 

Let/r and ^x represent respectively : 

1 x^ 

l-^x'^(l — x)(i — x*)(l — x*) 



+ 



.It 



(1 — a.)(l — a:«)(l — »»)(1 — »*)(1 — a:») 

+ 



+ .. 



»«* + « 



(I— aj)...(l— »« + i) 



+ . 



• • 



And 



(1— »)(l — *»)^(1 — «)(!— *»)(1 — *»)(1— »*) 



+ • 



(I— »)... (I — ««)■''•'•• 

then the number of self-conjugate partitions of 2m -(- 1 and of 2m are the 

coefilcients of x^ in the ascending expansions ef /v, ^1 respectively. 

Thus, suppose 2m + 1 == 18, the coefficient of x* in/r developed, i. Si, 

6 2 
1 or 8 is the number of self-conjugate partitions of 18. 

These will be found to be 7111111,4482, 68811. To find the 
conjugate to any partition a, 6, e . . . , /, the most expeditious method 
is find lit, the number of the elements in the partition not less than i : 
til, n,, . . . , fij (I being supposed to be the largest value of any element) 
will then be its opposite. 

Thus, ex. gr.^ for the partition 6 8 8 1 1, n, = 6, n, = 8, n, -= 8 
n^ ss 1, n^ = 1, and n^ «, n, n^ n^ reproduces 68811. 

If 2m s 12 we have to find the value of y^ whiph is again 8, and the 

8 selfoonjugate or self-opposite partitions of 12 wil) be seen to be 4 4 2 2 ; 
68211; 621111. 
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In M. FaA de Bruno's tables of symmetric functions, which are only 
complete for the case of equations of not higher than the 1 1th degree, 
the number of self-conjugate partitions which appear among the head- 
ings and sidings of the tables is either 1 or 2, and it was therefore reason- 
able to try the effect of making arrangement of the partitions such as to 
bring the self-conjugate or pair of self-conjugate partitions into the centre 
of the line or column ; but as soon as that degree is passed such a kind 
of principle (the rule founded upon which M. de Bruno does not state) 
becomes jmma facie inapplicable at all events without undergoing modi- 
fications of which at present we know nothing. 

Thus M. de Bruno's tables end just where his proposed principle of 
arrangement becomes inapplicable, stopping short at the case of the 12th 
degree, which has since been tabulated by Mr. Durfee in the American 
Jcumal of Mathematics. 

The terms "opposite*' or *< conjugate *' is used by Mr. Durfee in the 
sense in which I am in the habit of employing it to signify the relation 
between what M. FaA dn Bruno calls cofnbinaieona aasocieee, I think it 
right to recall attention to the fact that the credit of calling into being 
this kind of conjugate relation, is due to Dr. Ferrers (the present Master 
of GouTille and Caius College, Cambridge), who some 80 years ago or 
more was the first to apply it to obtain an intuitive proof of Suler's great 
law of reciprocity, the very same as that which I have here employed to 
transform Mr. Durfce's theorem. Euler demonstrated his law by help of 
his favorite instrument of generating functions. 

By instituting in the case of combinations of unrepeated elements quite 
another and more exquisite kind of conjugate relation applicable to all 
such with the exception of those which belong to the infinite succession 1, 
2, 23, 34, 846, 456, 4567, 5678, Mr. Franklin, of this University, 
lucceeded in finding an instantaneous demonstration of another well 
known but very much more recondite theorem in partitions, also due to 
Suler, expressible by the statement that the indefinite product 

(l«;p)(l-_a.«)(l — a?»)(l — a?*)- •• 
has for its development 

l — a: — a:«+ «»+«» — a?W — a?W + ara + arW..., 
where the indices are the complete series of direct and retrograde pen- 
tagonal numbers. 



On Crocchi's Theorem, by F. Franklin. 

[Bemarks made in connection with Prof. Sylvester's communication to the Univeraity 
MathemaUcal Society, October la, 1882. See Circular No. 19J. 

The equation 

tA» = Ai_ jffj + A,-_ ,<T, + A,-_ gffj + .... + <r» 
can be immediately proved as follows. In the second member of the above 
equation, the term a'b*c' .... will evidently appear as many times as there 
are ways of producing it by multiplication of a lower combination by any 
power of any letter ; that is, r + a-|-<-|-...., = i times. This proves the 
equation. And since this equation difiers from the well-known equation 
between s and c only in the sign of the even-suffix (t's, Crocchi's theorem 
is proved. 

The equation Just referred to, viz. : 

can be proved in a similar manner. In «t_iffi, every elementary combi- 
nation of the degree t occurs once for each letter it contains, that is, i 
times in all ; and obviously the only other combinations that appear in 
the second member of the equation are those of the form a^bed . . . . ; but 
since the term a^'bcd .... appears once in 8i^r(fr and once in Si_(r-.i)(7r— i 
and nowhere else, all such terms cancel each other : which proves the 
equation. 

CHEMISTRY. 



On White Phosphoras, by Ira Rkmskn. 

[Abstract of a paper read at the UniveTsity Scientific Association, Norcmber 1, 1882]. 
In some experiments which the author with Mr. E. H. Keiser has been 
conducting for some time past on the action of phosphorus on moist air, 
it became necessary to prepare pure phosphorus. For this purpose or- 
dinary phosphorus was distilled in an atmosphere of pure hydrogen and 
the vapor condensed by being brought in contact with cold water. Under 
these circumstances, it is deposited in the form of a snow>wbite, light, 
plastic mass which differs markedly in appearance and general physical 



properties from ordinary phosphorus. When thia white pbofphomii 
placed on a piece of bibulous paper and the moistare thus absorbed fraa 
it, the mass melts and is transformed into ordinary phoephonis withost 
taking fire. The same transformation takea place when the vtuti 
material is heated in water to the melting point of ordinary phnspbona. 
Mr. Keiser will continue the experiments for the purpose of showing if 
possible, what relation exists between ordinary phosphorus and the wUti 
variety. It may be that this relation is of the same kind, as that wbick 
exists between ** flowers of sulphur " and " roll brimstone," though tbe 
differences in the properties are much more marked in the former thu 
in the latter case. 

BIOLOGY. 



Observations on the Mean Pressure and the Characters of tk 
Pulse Wave in the Coronary Arteries of the Heart, by H. Niwm 
Martin and W. T. Sedgwick. 

[Abstract of a paper (with 8 plates) In the Studies from th« nologlcal lAborstory, TsL 
II, Nu. 3; reprinlea frum the Journal of Physiology]. 

The object of the authors was by a critical experiment to endeavor ts 
settle the long disputed point whether the aortic semilunar Talyes cIok 
the mouths of the coronary arteries daring the systole of the left fentridt 
of the heart. If the valves act in this way the pulse wave in the coronan 
arteries of the heart must differ essentially both in form and in the period 
of its maximum intensity from the corresponding wave In the caroud 
artery. Simultaneous tracings taken in a branch of the left coroBsir 
artery and in a carotid artery agree in every respect. Hence the Theb«- 
sius-Brucke doctrine as to the closure of the orifices of the coronary •^^ 
rics during ventricular systole, and as to the resulting " Selbst-ateureniBg" 
of the heart must be definitely abandoned. 



The Influence of Digitaline on the Work done by the Heart of 
the Slider Terrapin. (Pseudemys rugosa. Shaw), by H. H. Dos- 
ALD80N and Maotier Warfield. 

[Abstract of a paper in the Studies fh)m the Biological Laboratorj, Vol. II, Ko.3]. 

These experiments were undertaken as a preliminary to inveatigatioii 
as to the action of this drug upon the heart of the Mammal. The resuhi 
of previous observers were so contradictory and open to so many obj€^ 
tions that a fresh study of the action of the drug upon the hearts of cold 
blooded animals seemed desirable before proceeding to work with Ui 
hearts of dogs or rabbits. 

The chief results are: (1). When the heart is doing normal work digi- 
taline decreases that work. (2). There is a rough relationship betwe«a 
the size of the dose and the extent of the decrease. (8). With small dcM 
of digitaline the pulse rule is at first increased. (I). The diminution in 
the heart's work is much more dependent on the strength of the dose si 
any given time than on the total amount of the drug administered. A 
large amount given in several hours has much less ettuct than a smaller 
amount given in a few minutes. Therefore the theory that digitaline fass 
a cumulative action lacks experimental confirmation. 



On a New Form of Pilidium, by E. B. Wilson. 

[Abstract of a paper (with 1 plate) in the Studies fkvm the Biological Laboratorr ToL 

II, Nu. S]. 

The specimens on which this paper is based were obtained at the Marine 
Laboratory of the University in the summer of 1880. Though clearly 
belonging to the Pilidium group, they were very unlike any hitherto 
described species. Kabl has in a well known theory ascribed the radists 
structure of many adult animals to rotatory movements of the embryo. 
Dr. Wilson's specimens shew that this is not a tenable doctrine, as ihs 
larvffi observed while exhibiting marked rotatory movements gave rise to 
bilateral adults. 



On the Polar Effects upon Nerves of Weak Induction Carrents, 
by IIenry Sew all. 

[Abstract of a paper in the Studies from the Biological Laboratory, Vol. II, No. J]. 
The paper deals with the influence of very weak induction curroits 
passing between one pair of electrodes on the irritability of the nervSi 
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as shown by variations in the extent of submaximal muscular contractions, 
due to stimulation by another pair of electrodes. The results cannot 
well be summarized; they prove that marked polar (analectrotonic and 
kathelectrotonic) effects can be produced by induction currents. 



Researches on the Growth of Starch Grains, by A. F. W. 

SOHIMPEE. 

[Abstract of a paper (with 1 plate) in the Studies from the Biological Laboratory, Vol. 
U, No. 3J. 

These researches, (which are translated from the Boianisehe Zeiiung, 
1881, Nos. 12, 18, 14), were carried on in the Biological Laboratory of 
the Johns Hopkins University. They prove that the phenomena of 
growth in starch granules, observed by Naegeli and on which he based 
his well known doctrine of growth by intussusception, can all be better 
explained in another manner; and bring forward new arguments sup- 
porting the doctrine of growth by surface deposition. They consequently 
tend to modify essentially the doctrine at present prevailing as to the mode 
of growth of vegetable cell walls. 



Some Observations npon the Form of the Pulse Wave and the 
Mean Arterial Pressure in a Dog with Patent Ductus Arteriosus, 
by W. H. Howell and F. Donaldson, Jr. 

[Abstract of a paper in the Studies from the Biological Laboratory, Vol. U, No. 3]. 

These observations were made on a dog about to be killed when it was 
noticed that its cardiac action was abnormal. Professor Frank Donald- 
son, of the University of Maryland, examined the animal and found the 
pulse rate greater and the cardiac impulse more marked than in normal 
dogs ; also, the apex of the heart extended much farther to the left, show- 
ing marked hypertrophy. Over the whole cardiac region he observed a 
loud rasping cardiac murmur with the maximum of intensity over the base ; 
also a slight murmur with the second round. Subsequent experiments 
made on the dog showed a normal arterial pressure, and no abnormality 
in sphygmo-graphic tracings, except an unusually marked dicrotism. 

Profei^sor McLane Tiffany, of the University of Maryland, made the post- 
mortem on the animal, and found that the ductus arteriosus had remained 
open ; its calibre being at least equal to that of either pulmonary artery. 

It is a fact of much interest that with such free communication between 
aortic and pulmonary circulations so good an average arterial pressure 
(as measured in the femoral artery) was maintained. It can only be 
explained by assuming (1) a compensatory increase in the force of the 
heart- beat; (2) an increase in the resistance of the pulmonary circuit; or 
(8) an increase in the total bulk of blood in the body. Whichever of 
these agencies was the effective one, the case is one of great interest, as 
indicating the power of the animal body to adapt itself to unusual condi- 
tions of life. So far as the authors could discover only one similar case 
-was previously on record. 



On Variations of Reflex-excitability in the Frog, Induced by 
Changes of Temperature, by W. T. Sedgwick. 

[Abstract of a paper in the Studies from the Biological Laboratory, Vol. 11, Ko. 3]. 
In this paper, the author points out that the work of previous experi- 
menters which seemed to shew that indirect heating of the frog's heart 
diminished its functional activity involves essential errors, inasmuch aa 
the nutrition of the heart by a flow of blood through it was not properly 
taken into account. He also proves that the corollary from the work of 
the above experimenters, viz : that indirect heating of the spinal cord, 
(within the limits of its physiological working), might diminish its func- 
tional activity has no sound experimental basis; and he shows that much 
more regard must be paid as to the influence of temperature and of dry- 
ing of the skin upon the reflexes of the frog, than has been paid hitherto, 
if any satisfactory conclusions are to be reached. 



On the Inflnence of Variations of Intracardiac Pressure upon 
the Inhibitory Action of the Yagus Nerve, by Henrt Skwall 
and Frank Donaldson, Jb. 

[Abstract of a paper in the Journal of Physiology, Vol. Ill, pp. 867-368]. 
Working on the hearts of frogs and terrapins the authors find (1) when 
the whole heart is employed, increases of venous pressure, arterial being 



constant, weaken the cardio-inhibitory action of the vagus. Thus con- 
firming the results of Ludwig and Luchsinger. 

2. Variations of intraventricular systolic pressure within wide limits 
have no perceptible effect on the vagus activity. 

8. Variation of diastolic intraventricular pressure when uncomplicated 
by simultaneous variation in auricular pressure has no effect. 

They therefore conclude that changes of intracardiac pressure when 
experienced by the ventricle alone are without effect on the cardio-inhib- 
itory function of the vagus. 

4. Variations df pressure within sinus and auricles, the ventricle being 
entirely separated from them, give the same results as when venous 
pressure is varied in the complete heart. 

5. The effect of variations of pressure within the venous sinus, all the 
rest of the heart being excluded, is such that raised pressure diminishes 
the cardio-inhibitory action. 

The paper concludes with some general considerations on the manner 
according to which the vagus exerts its inhibitory action upon the heart. 



A Discussion of Recent Researches in Europe on the Lower 
Organisms and their connection with Infectious Diseases, by W. 
T. Councilman. 

[Ahstract of a paper read at the Unireraity Scientific Association, November 1, 1882]. 
We assume that the infectious diseases are caused by the entry of a 
materies tnorbi into the organism. That this materies morbi is a living 
organism in every case, appears to be proven by experiments which show 
that it is a substance which is insoluble and capable of increase. We know 
that it is a substance because it clings to inert objects and can thus be 
transported from one place to another or kept any length of time without 
losing its power ; a blanket from a small-pox patient, for example, can be 
transported thousands of miles and then produce the disease. Chaveau's 
experiments with vaccine lymph and the experiments which Davaine 
made with the blood of splenic fever show that it is insoluble. Of all 
soluble poisons we know that their virulence decreases in a regular ratio 
with their dilutions, on the other hand no amount of dilutions, seems 
to take away entirely the infectious properties of the blood of ani* 
mals affected with splenic fever ; Davaine having succeeded in producing 
the disease after the blood was diluted 1,000,000 times. The disease when 
produced by such diluted virus differs not at all from that produced from 
the undiluted virus. That it has the power of increasing is shown from 
the fact that having introduced one of the spores of the Bacillus cMthraeia 
into the circulation of a mouse, in a few hours, the whole vascular system" 
will be filled with the bacilli. Now having an insoluble substance with this 
power of increasing, of growing, it must be a living organism ; it is 
possible for a soluble substance in a purely chemical manner to produce its 
like, to increase, but if a granule multiplies indefinitely it must divide and 
the divided pieces must grow. In quite a number of the infectious 
diseases we find either in the blood or in the pathological lesions a certain 
organism, and know that on inoculating animals with the tissues oon« 
taining these organisms an identical disease will be produced. In order to 
prove that it is the organisms alone that are infectious it is necessary 
to isolate them completely from the tissues or fluids with which they 
are associated, and produce the disease by inoculation of the organisms 
alone. This can be done by the so-called pure culture, by growing the 
organisms outside of the body and transferring them from one nutrient 
substance to another until we know that we have them perfectly pure. 
In the case of splenic fever, tubefculosis. and some other diseases this has 
been done, while in other diseases, although we always flnd a certain definite 
organism associated with the disease, the strict objective proof that the 
organism is the cause of the disease is wanting because we arc not able to 
produce the disease on the lower animals by innoculation of the isolated 
organisms, nor indeed in any other way. Animals show a perfect 
immunity to a number of our diseases. The benefits which we have 
derived both in prophylaxis and therapeutics, from these additions to oar 
knowledge are great and are daily increasing. 
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PHILOLOGY. 



A Search for Fanctional or Dialectic Differences In the Present 
Systems of the Yeda, by M. Bloomfield. 

[Abairact of a paper read at the Univenitj Philological Association, November 8, 1882J. 

The discunsion began with pointing out the importance both to Sanskrit 
^ammar and to general Indo-European grammar, of the question whether 
there are to be discovered in the earliest Veda any traces of a difference 
of use, functional or dialectic, among the present-stecns — often two or 
three, and sometimes numerous — found to occur there from the same root. 
Some leading facts in the case were reviewed : the (including intensives) 
dozen or more present-stems of the root tar {tar — tir — tur)\ the six from 
pi—pyA ; the five from if, Afi and others. A part of these formations are 
evident results of transition from one system to another, brought about 
by some form or forms derivable Arom more than one stem. In other 
cases an isolated present-form is due to the influence of a similar forma- 
tion from some other root occurring along with it. Yet it must be granted 
that, in all the languages of the family the same root not infrequently 
makes present-stems with different formative elements. We might natu- 
rally look to find the cause of this either: 1, in an original functional 
difference of the various formations — a variety of temporal or modal use ; 
of causal, factitive, continuative, intransitive use, or the like ; or 2, in the 
dialectic or stylistic habit of different localities or literary compositions. 

The results of the investigation, though negative in the main, offer 
several interesting facts. The root hhar shows a distinct and almost 
unique functional difference between its two stems bhAra-- and hibhar- : 
the former being in the terminology of Slavic grammar " perfective,'' 
regularly followed by the dative and best rendered by * convey ; ' while 
the **imperfective" bibhar- is used without the dative and means < sup- 
port.' Typical examples are bhdra grnatS vdHlni^ "bring good things to 
the singer," (KV., IX, 69, 10) ; and bibhdrsi tfdm hdstayot, *Hhou bearest 
wealth in thy hands," (RV., 1, 55, 8). But all other reduplicated presents 
were looked through and compared with other present-systems without 
any positive results. 

In one present-stem from the root tor, namely tirva^^ there is to be 
noted an occasional causative value le.g.^ RV . ,y 1, 50, 10. The same caus- 
ative force is very apparent mjirva^^ and dhirva may also be causative. 
A like tendency seems to be observable in stems of the type jinva^. 
This stem, as well as the more original jtnti-, is readily explainable as 
causative of 1 ^ and signifying *< cause to prosper." The stem inva- has 
a like causal force, and examples of the more primitive inu are used in 
the same manner. Less convincing is the same tendency in the stems 
pbtva^ rnvdf hinva. Further also the stems dhinUf stinu- and mrna can 
be offered as examples for causative value, while the remaining nu-presents 
yielded no such result. 

In the yo-class (or cfio-class) is seen a marked tendency toward intransi- 
tive, reflexive, or even passive function ; on the other hand the eA-class 
yielded no results, which could be formulated satisfactorily. In the 
remaining conjugation- classes alio enough material was collected and 
examined to put beyond question the fact that there is nowhere any 
specialization of the use of a class, in any way that should help us to a 
conception of the original value of its class-sign. 

A search for traces of dialectic use was also undertaken and carried far 
•nough to show that it would doubtless continue to be fruitless, so far as 
the present- stems are concerned. A number of prominent roots were 
made the basis of the investigation, and their present-stems numbered 
as found distributed among the books of the Rig-Veda, in order to see 
whether a given book employed a given stem, or more than one, with such 
predilection that it might be presumed due to dialectic tendencies. But 
absolutely no such tendencies came to light. 



On Mr. Matthew Arnold's Poetry Test, by W. J. Alexandkb. 

[Abstract of a paper read at the University Philological Association, November S, 1882]. 
This was a defence against recent criticism of the practical test for poetry, 
put forward by Mr. Arnold in his Introduction to ** Ward's English 
Poets *' (pp. XXV and cf.). The defence was based on an examination of 
the foundation and method of Hterary judgments in general. Attention 
was then drawn to the conditions and limitations which Mr. Arnold 
imposes upon his test, and thus it was shown that his method is precisely I 



analogous to the more general one already investigated. The two methods 
were found to differ from one another only in the breadth or narrowness 
of the basis on which they rest, and Mr. Arnold's advocacy of the nmrrower 
was justified by a consideration of the circumstances of the Introduction. 
Finally, some peculiarities of Mr. Arnold's style were pointed out, and 
were held accountable for a considerable part of the hostile criticism which 
his test had invoked. 



On the nse of 5u (or a>c) in Direct Quotations, by E. H. 

[Abstract ef a papar read at the University Philological Association, KoTember S, 1882]. 
In this paper only such cases were considered as show some form of 
the 1st or 2nd person and are thus clearly direct quotations, cases of change 
of construction from indirect to direct were not treated, as the feeling is 
not the same. The use first appears in Herodotus (II. 115). Of the 
orators, (except Hyperidos) Antiphon, Isacus, and Lycurgua have no 
examples, the others vary between one and four, except Demoatbenes, 
who uses it more frequently than all the others combined, most of the 
cases occurring in the public speeches. Thucydidos uses It a few times, 
and Plato and Xonophon quite often. Two evident cases of wc intro- 
ducing direct quotations were noticed in Dinarchus, viz, I. 12. nnd I. 102. 
Of this use Kuhner says : * (selten cjf),' giving no examples, while Kroger 
simply adds after bri: < (nie a>c).' To these examples from Dinarchus 
may be added Dem., XII. 161. In later Greek we find cjc so used in Plat. 
Them., c. ii ; possibly it occurs there oflener, but it is a rare uae at best 
The usual form with hri also appears later, e. ^., New Testament : Mark, 
6. 86 ; Luke ; 8. 49, Ac. 

HISTORICAL AND POLITICAL SCIENCE. 



Introdaction to American Institntional History, by Edward A. 
Freeman. (A special contribution growing oat of his recent 
lectures in Baltimore). 

[Abstract of an article read in the Historical Seminarr, October 6, 1889, and printed la 

the fint number of the ** Studies in Historical and Political Science.^'] 

The institutions of Massachusetts or Maryland, such at least among 
them as have been handed down from the foundation of thnae colonies, 
are not simply the institutions of Massachusetts and Maryland. They 
are part of the general institutions of the English people, aa those are 
again part of the general institutions of the whole Aryan family. The 
history of a Massachusetts township or a Maryland manor becomes, if 
looked at in a scientific spirit, part of the general history of the world. 
The scientific view of such matters consists mainly in dealing with them 
by the comparative method. We do not rightly understand the history 
of our people on either side of Ocean, unless we take in the close analogj 
between the English settlements in Britain in the fifth and sixth centuries, 
and the English settlements in America in the sevontcen.th century. The 
likeness comes out most strongly if we contrast either with the Normaa 
Conquest in England or with the Spanish Conquests in America. These 
again differ greatly ft>om one another ; but they agree in the compara- 
tively short time in which the work was done. In both of them letUe- 
ment took the form of conquest, and of conquest on a great rcale. Bat 
those who came in the three keels of liengest and those who came in the 
Mayflower were both of them in a different position. They aettled in 
■mall communities and won the land bit by bit. They brought with them 
the institutions of their elder country; they planted them afresh, and 
what they planted grew up with such changes as were wrought by the 
nature of the new soil in which it was planted. The most notable thing 
of all, yet surely the most natural thing of all, is that the New Sngland 
settlers of the seventeenth century largely reproduced English inatitutions 
in an older shape than they bore in the England of the seyenteenth cen- 
tury. They gave a new life to many things which in their older home 
had well nigh died out. They reproduced in many points the atate of 
things in old Greece and in mediaeval Switzerland. A New England 
town-meeting is essentially the same thing as the Homeric iyop^, the 
Athenian tKKhfaia, the Roman eomiiia^ the Swiss Landesffenieinde, the 
English folk-moot The circumstances of New England called the prim- 
itive assembly again into being when in the older England ii ws» well 
nigh forgotten. What in Switzerland is a survival was in New SnglsBd 
rather a r«?i?aL 
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I noticed in Virginia, the only cue of the Southern States of which I 
htivc seen anything, that I heard the word county at least a hundred times 
for once that I heard it in New England. The merest glance at the two 
countries shows that, setting aside the results of late events, the whole 
political organization of the two countries is different. Both have repro- 
duced English institutions; but they have not reproduced the same 
English institutions. I suppose that Virginia and New England must 
be the most strictly English parts of the United States ; the mixture of 
any foreign element in the original settlement must have been very small 
in cither. But the two lands represent two different sides of England. 
Virginia more nearly reproduced the England of the time of the settle- 
ment. New England more nearly reproduced the England of an earlier 
time. 



The Past and the Present of Political Economy, by R. T. Ely. 

[Abstract of principal paper read before the Hiatorical and Political Science Ajsociation, 
October 20, 1882J. 

In 1876, the centennial of Adam Smith's ** Wealth of Nations" was 
celebrated. This event, though noteworthy for the reason that at that 
tirao the ** Wealth of Nations '* was the only book which had ever been 
thus honored, has a greater significance than could be attached to a merely 
formal commemoration. It marked an era in the development of social 
and economic science. On that occasion were elicited expressions of dis- 
satisfaction with the methods and dogmas of the Manchester men, and 
there was also disclosed, more prominently than hitherto in England, the 
existence of a new and rising school of Political Economy, directly opposed 
upon points of both theory and practice to the orthodox English system. 
Side by side with the declaration of an ardent disciple, that Adam Smith 
had securely established a ** deductive and demonstrative science of human 
actions and conduct," came the announcement of a distinguished Belgian 
professor, that a more advanced method of investigating economic problems 
had already been instituted, whose groundworks were history and statis- 
tics. 

The Political Economy of Malthus, Ricardo, and James Mill, all of whom 
were extreme followers of Adam Smith, was almost universally received 
as the only true doctrine, until some thirty years ago. The teachings of 
these men were comparatively simple, and consisted of a few leading 
principles drawn from d priori hypotheses. Their leading assumptions 
were the universal selfishness of man, and his love of ease. They further 
assumed that wages and profits were equal, and advocated a let alone policy 
for all governments, in relation to questions of a social and economic 
nature. According to their view, Political Economy was a comparatively 
simple study. It was only necessary to keep in mind a few general laws 
and then all economic phenomena could be easily classified and fully 
understood. Legislators too were furnished with an infallible guide of 
conduct in the tenet of ^^ laiaaez-faire, laiasez paaaer.** It was not neces- 
sary for government to interfere in behalf of the lower classes, as Nature 
provided abundantly for them. The capital of the country was equitably 
distributed, the wage-fund going to the laborer and the profits to the capi- 
talist. The possible existence of an unfair distribution of wealth was 
ignored. Some economists went so far as to speak of a ** so-called poor 
man." Every thing was as it should be, and the highest good of society 
was best promoted by the individual, self-interested action of each member. 

A merit of this system was, that it separated wealth from other social 
phenomena for separate study. It showed the impossibility of under- 
standing society without investigating the process of the production and 
distribution of economic goods. It served an important purpose in pulling 
down old and worn-out institutions, which, by prolonged retention, had 
become barriers to progress. According to the acknowledgment of Baron 
vom Stein, the ** Wealth of Nations " furnished him with the basis of the 
sweeping and benefi^cial reforms which he inaugurated in Prussia. It was 
instrumental in introducing international free trade in England. It did 
a good work, but its action was purely a negative one. It served a simi- 
lar purpose to the French Revolution, being powerful to pull down but 
powerless to reconstruct. It answered satisfactorily the needs of the latter 
part of the eighteenth and the earlier part of the nineteenth centuries. 

Its leading assumptions wore, however, largely false. No man is en- 
tirely selfish. This is proved by numerous facts of every-day life as, e. ^., 
that during the late ** hard times " many manufacturers ooatinued their 



business primarily, for the sake of affording employment to workmen who 
who would otherwise have been sorely distressed. While competition has 
a powerful influence in regulating wages, it does not, even in the majority 
of cases, reduce them to the lowest possible limit. This is shown upon 
competent statistical authority. In regard to selfishness being the motive 
power of the masses, national honor, devotion to principle and the altruistic 
sentiment of wishing to benefit one's kind are strongly counteractmg influ- 
ences. The doctrine of the equality of wages and profits does not stand 
the test of experience. Neither are taxes so shifted as to be divided fairly 
between different employments. A non-intervention state policy has 
proved a complete failure. It has not been carried out even in England. 
The circumstances which compelled the passage of the Factory Act, the 
regulations regarding the employment of labor, the reforms in the Irish 
land laws and the introduction of a system of compulsory education, show 
how entirely foreign to the spirit of true progress is the tenet of '* laisaez' 
faire." 

The Political Economy of the Manchester school was attacked by 
M Ciller, Sismondi, List, Carey, and others; but no successful attempt was 
made to establish a new system until about 1850. At that time the writ- 
ings of Hildebrand, Kneis, and Roscher, three young German professors, 
began to attract attention. They inaugurated a new method of investi- 
gating economic problems somewhat analogous to that used in the various 
departments of Physical Science. In their view the history of the world 
had been a series of great economic experiments. They held that these 
should be studied in connection with accurate statistical data f^om the 
present The results could then bo generalized into laws, not final and 
unvarying for all countries and all times, but which must be continually 
modified by experiences gathered from fresh statistics. Hence the new 
school of Political Economy has been called the Historical — also Experi- 
mental, Statistical, and Comparative. Political iSconomy is regarded by 
the adherents of this method as only one branch of social science, viz., 
that which deals with social phenomena from an economic standpoint. 
They view it in the light of a growth, a development, and much signifi- 
cance is attached to time and historical environmeQt. They do not assume 
that there is one universal economic policy for all countries, but rather 
that there is a national economy applicable to each. This school insists 
strongly upon the moral basis of Political Economy, and regards man 
and not wealth as the factor of leading importance to be considered. It 
aims continually at the elevation of mankind, and especially of the lower 
classes. It gives unceasing attention to the problem of the equitable dis- 
tribution of economic goods, watciies the increasing power of large cor- 
porations and wealthy monopolists, and counsels the fostering care of 
governments, when their intervention is needed, to protect the weak or 
to promote the efiElciency of any great engine of social progress. 

This school has gained most ground in Germany, where it is now the 
dominant system. It has made considerable progress in other countries, 
and is represented in England by Cliffe-Leslie, Thorold Rogers and the 
late Stanley Jevons having considerable sympathy with it; in Belgium, 
by de Laveleye ; and in Italy, by Cossa, Lampertico, and Luzzati ; in 
America, one finds in the writings of Francis A. Walker the independence 
and vigor characteristic of this school. It indicates the tendency of 
modern thought upon social and economic questions. 



Political Economy in Germany in 1882, by R. T. Ely. 

[Abstractor principal paper read before the Historical and Political Science Asioeiation, 
NoTember 17, 1882]. 

The three most prominent events in the history of Political Economy 
in Germany during the present year have been the appearance of a new 
and complete text-book of the science, edited by Prof. Schonberg, of the 
University of Tubingen, the meeting of the Economic Congress (der 
Tolkswirthschaftliche Congress) in September, and the assembly of the 
Union for Social Politics (der Verein fur Socialpolitik) in Frankfdrt-on- 
the- Main in October. 

The Economic Congress was founded in 1868 by Prince-Smith, an 
Englishman by birth, Faucher, Victor Bdbmert, Max Wirth, and Mi- 
chaelis. Followers of Adam Smith, as developed and interpreted by 
Bastiat, they opposed all interference of government in economic affairs, 
holding with the latter that **the action of government is essentially 
limited to the maintenance of order, security, and Justice, and that all 
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kctioii of garernroent b«jond thii limit )i ft tuurpAtion upon eonKieiic«i 
npon Intel llgeuM, upon loduitrj, in a, word, upon bammn liberty." Tbe 
mMting of the Congresi tbU 7«*r wm tbe twentieth and wu ettendad 
bj K oontiderable numbar of manufkcturen, niercb»nt«, pcliticiuii, Mid 
•djtori. 

Its effbrti have In the put been tucceufUl in tfae field of l^sUtion, 
becmuM iti propoied reformi eniwered tbe need* of tbe time. Iti cry to 
g^Temment wm, "hand* off." "let tbe people alone," "do butinem tbe 
favor of getting out of its tunthine." It wm > time for tenring down, 
■nd tbe ad vice wu good. But wben the North Oermkn Confederation 
wai formed in lf)66, the situation changed. All tbe moit necetaarj ntga- 
tire economic reformi were effected. Not adapted for poiltive work, the 
Bconomio CongreM began to decline in the number and importance of it* 
membon, although it bM continued to hold annual meetingi. 

The Union for tJodal Politica wu formed in I8T2 for the purpoae of 
combating the negative and narrow viewi of the Economic Congreu m 
well at to aid in carrying out poaitive economic reforms. Ita membere 
are for the must part university professora of Political Economy. It hu 
been remarkably successful in its propaganda, has been instrumental in 
exciting tbe widett interest in Political Economy throughout Germany, 
hu converted the cultured and learned public and the batter part of the 
press to its views, and hu exerted a conuderable influence on the admin- 
istration and legisUtion of the lut ten year*. 

The meeUng of tbe Union In October wm fuch u to make quite the 
apposite impression from that given by the assembly of the Economic 
Congress in September. Young, vigorous, and adapted to the times, it 
entered actively into tbe discnsiions of questions of the day, and wm in 
a position to build up u well as tear down. 

Scbonberg'i Handboolc of Political Economy hu been produced on 
tbe bull of cooperation, and is noteworthy u tbe flrst treatise on that 
sabjeet which wu ever produced by the combined labor of several aulhora. 
Twenty-one men, embracing nearly all of the ableet political economists 
In Qermany, have united in the production of this one work. Each one 
hu written tbat part for which acquirements and native ability best fitted 
him. The result of this liberal and enlightened policy is one of the bMt 
•coQomtc treatise* — if not the best — eTer written. 



PI;moDtb Rock Restored, b7 H. B. Adams. 

[FInt Pirt md tn ths HIMorial RcmiDirr, Noti 
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The restoration of Plymouth Rock, by Hr J. Henry Stickney, of Bal- 
timore, to it* original place by the sea-shore, whence it wu dragged by 
twenty yoke of oxen and the revolutionary patriotiim of ITTS, for tbe 
support of an American liborty-pcile in the Town Square, suggested the 
restoration of Plyraoutb Rock to its historic connections with other Pil- 
grim landing-places, namely, Clark's Island, and various puinlj along 
Cape Cod, over which the Pilgrim Fathers ranged for an entire month 
before landing at Plymouth. The relation of Plymouth Rock to Prov- 
Incetown i* not generally understood. Student* are beginning to 
regard Qermany, England, and New England, aa historic stepping stone* 
for the Aryan race in its colonial progress westward. Tbe colony at 
Plymouth wm but one step in En^jlish migration. Perhaps too much 
itres* bu been laid upon tbe settlement of New England, and too little 
npon kindred settlement* elsewhere. It is not unlikely that Forefather*' 
Day hu been hallowed to a degree unwarranted by the simple fBcta 
relating to tbe 21st of December. There was no landing upon flymouth 
Bock from the Mayflower on that day, for the Mayflower lay anchored in 
Cape Cnd Harbor, more than twenty miles distant. At most, the landing 
wu by a party of explorers, who bad gone ashore at the land's end. of 
Cape Cod as early u the 2Ut of November, who bad traversed the Cape 
for many mile* in three successive cipoditions, and who, alter landing at 
Plymouth on tbe 21st of December, returned to Cape Cod. There never 
wu any general disembarkation of the Pilgrims upon Plymouth Koch at 
any one lime. Certain pa**engerB, including probably women, children, 
and sick people, stayed on board the Uayfiower all winter. There is 
abundant evidence tbat there wu a constant going to and fro between 
ship and shore until the 31st of March, 1621, "aflne warme day," when 
tbeaballop was sent "to felch all from aboord." The above arliclirs will 
TBTiew some of tbeae points, not for tbe purpose of undermining Plymouth 



Bock, but for tbe sake of restoring it to a Insls of hct. It is not impr^ 
able tbat the Kock wu long used for a landing-place, for to thia day tl 
venerable boulder, itaelf a Pilgrim upon that low-lying aandy ca«M,U 
embedded in a wharf, which Mr. Stickney proposes to remove. Tk 
gentleman has not only restored tbe Rock, but he hu ranov«ted Pilgrt 
Hall and made it flre-proof. He hu generously parchased land for ti 
sake of restoring to ita orisinal proportions Cole's Hiil, tbe first boi; 
ing ground of the Pilgrim Fathers. Hr. Stickney haa already expeadi 
nearly twenty-five thousand dollars upon historic rettorationa at PlymooJ 
and be faope* to continue the work. 



Local Qorernment in the Northwest, bj E. W. Bbmib. 

[Abmnct or s pafier md tn ih« Hfitortcil Bemlnur, October IS. isn, and Mb 
tbe AmntaD SocUl Bcitaae Aaociillno. 8*nilag>. Srpliinber T, ISSS. lo be pabliabtd 
lu innuml Proceedinn. Cf. "Locsl liuTCrDiiHiit In Ukhicui," Unlvenitv Circali 
April, lUI). 

"fhe Northwest territory [now divided into the SUtea of Ohio, Indian 
niinols, Michigan, and Wisconsin) may bo pmfltahly studied m a laq 
area where tbe two systems of centralized and decentralised power bat 
been brought together. The political development of this territory begi 
after the evacuation by the British. Michigan, which first adopted tl 
town-meeting, ia worthy of special itudy. We notice, throughout i 
history, a State founded not like Massachusetts, with tbe greatest sil 
government from the iMginning, but with the despotic system of Frane 
and gradually gaining political liberty. Tbe change even from the cw 
stitution of ItiSS to that of 1850, is particulariy striking. Michigan wi 
tbe first State of the West to adopt the town-meeting. She has been lb 
lowed in this by Wisconsin, Minnesota, and Illinois. Ohio, Indiana, u 
Illinois wore settled more largely by people from Pennsylvania, Virginii 
and Kentucky, and naturally they have adopted a compromise syitei 
similar in mHuy respects to Pennsylvania. Ohio and Indiana have towi 
ship officers elected by the people, but few questions of a legislative i 
adminislrative charsL'ter are submitted to tbe voters. In Illinoia. bos 
ever, in 1648, a law whs passed by which on a vote of tbe cleclon of 
county it might adopt township organiEatiuns with power lodged in tl 
town meeting u in Michigan and Wisconsin. Seventy-five of the u 
hundred and two counties have already so voted, seven since 1 870. 

A town-meeting In H icbigan U thus conducted ; On the firat Uond* 
In April every male citizen who hu resided in the State (iz months an 
in the township the ten days preceding hu tbe right of local suffr«g< 
The supervisor, the executive officer of the township, presidea, and bean 
tbe justice of tbe peace wbose term of office soonest expires and the towi 
ship clerk constitute the inspectors of election. The electors may regulal 
the keeping and sale of gunpowder, the licensing of dogs and the mail 
tenance of hospitals, and may order Inoculation of all in tbe townshi 
and raise money fur sustaining any suits in which the town may becom 
engsgcd, as also for roads and bridgee, the poor and othor townshi 
expenses. The voters in town-meeting are also to decide how muob ' 
the proceeds of the one mill tax on every dollar of tbe valuation tball I 
applied for the purchase of books for tbe township library, the remaindt 
going to schools. The annual reports of tbe various township oflloei 
chnrged with tbe disbursement of money are also given at this time. 1 
short whatever eoncerna the township only is in tbe control of the peopli 
Yet there are lomo minor differences from the New England U>wn-mM 
ing. In Michigan, tbe by-lawa and regulations are less varied in cbat 
acter, because that pari of the township where the inbabltanta are ni« 
numerous, and for whose regulation msny laws are necessary, is set offi 
an incorporated village, as in the central States, with provision for mar 
aging in large measure their own affnira, though in most States subject t 
tho township in some things. Similar powers are lodged in tbe towt 
meetings of Wisconsin, Minnesota, and Illinois. Minnesota as a territnr 
had the county system, tbere being no incorporated townsliips. 
becoming a State in 1868, the Illinois system was adopted bodily, change 
again at the end of two years for the county system, but townahipa wei 

The District System of Soath Carolina, by B. J. Rahaok, 

tRml In the Blitorlal SeoilomT, KD'Eiuber 3. ISSJ]. 

South Carolina is one of those .Stntes in which there hu Iwcn n atmggl 
between two ideas of local government. The Parish u a political divisia 
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of Ihi! Swte existed onlj along Iho cosit The " up country " was settled 
bj Virffiniuns snd PEnDsylvHnitins, wlin bruught with them their own 
Ideas of local government — the county. There w« no bond of sympathy 
botwcnn thetwoculonie* in the Sute, i. e. the En);liih colony on the coast 
and the American pioneers of the interior. Ihe English colony ruled 
both in Church and Blato. But tha " up country" was soon orgnniied 
Into Judicial Diatricts. These Diatricla afterwards pusfod into political 
uniu, and corresponded to the county of Virginia and Pennsylvania. It 
■wiu lurjjuly through the Influence of the Virginia seltiers Ibut the " up 
country " was organized, and the influence of Penniylvania is saen in iho 
nunir'a of the Districts uf York, Lancaster, Clieatflr and others. Each 
District bud charge uf its own pour, schools, ronds. bridges, etc. The 
Distrii^t slowly won its way over the parish, but both were abulished by 
the Ki'consiTuction-Consiitutiun, and the County is the prevailing type 
of lucal government throughout the State- 

PHYSICS. 

On Concave GratingH for Optical ParpoBes, by H. A. Rowland. 

Professor Rowland, of Baltimore, oibibitcd a number of his now con- 
cave icratingB fur givin;; a diffraction spectrum. He explained the theory 
of ilieir action. Gratings can be ruled on any surface of the lines, are at 
■ proper distance apart, and of the proper form. The bent Eurface, how* 
■ver, is a apherical one. The gratings are solid slabs of polished 
•poculum metal, ruled with lines equidistant by a special machine of 
Profesaur Rowland's invention. An account of this mai-hiua will be 
published shortly. The number uf lines [>er inch varied in the specimens 
■bown from 1<,U00 to 43,000, hut higher numbers can bo cngroved by the 
cutting diamond. One great advantage of their use is that the relative 
uravo-lengths can be measured by the micrometer with great accuracy. 
Tbe author has designed an ingenious mechanical arrangement for Ituep- 
Ing the gthulograpbic plates in fucus. In this way photographs of great 
distinctness can be obtained. Professor Bowland exhibited some, ten 
Inches long, which showed the K line doubled, and the large B group 
very clearly. Lines are divided by this method, which have never bean 
divided before ; and the work of photographing takes ■ tnere fraction of 
the time formerly required. A phutogruphlc plate, sensitive throughout 
its length, is got by means of a mixture of eocene, iodiaed collodion, and 
fcromiied collodion. Professor Rowland and Captain Abney, R. E., are 
Kt present engaged in preparing a new map of the whole spectrum, with 
gratings having a focus of 18 feet. In reply (o Mr. Hilgar, K. it. A.S., 
Iio stated that if tbe melnl is the true speculum metai used by Lord Kosse, 
it would stand the etfcct* of climate, he thought; but if too much copper 
were put in it might not. In reply to Mr. Warren de la Hue, he said 
that 43,000 was tbe largest number of lines be hod yet required to engrave 
on the metal. 

Professor Uulhrie read a letter from Captain Abney, pointing out that 
Professor Kowland's plates gave clearer spectra than any others ; they were 
free from "ghosts," caused by periodicity in the ruling [ and speculum 
ueliit bad no particular absorption. 

Professor Dcwar, F. R. S., observed that Professor Liveing and he had 
been engaged for three years paal in preparing a map of the ultra-violet- 
spectrum, which would soon be published. He considered the concave 
gratings lo make a new departure in the subject, and that they would 
have greatly facilitated the preparation of bis map. 



The letter of Captain Abney, R. B., F. B.5., above referred to is as 
follows: 

" Professor Rowland is going lo show his gratings at tbe next meeting 
of the Physical Society which I am uufortunaiely prevented from attend- 
log owing to absence on duty. 

" I think it well to write a line to ask you to give my eiperieoce of tha 
gratings as I have had more opportunity of testing tbem than any one 
alse in this country, owing to Professor Rowland's kindness. 

" I havo tcjited them with the sun and with the electric light, and I 
must any that I have never seen any diffraction us perfect as with any of 
them, for they seem uU alike good. With a flat grating iu the 3d order, 



I have been able to see what is a tolerably line line in the B band eplit into 
two. If I may call it so, the nucleus of B which is usually represented 
u a solid black band is seen to be made up of 18 lines, two of them being 
the split line I referred to above. 

" Another great point is the comparative total freedom from ghosts 
caused by periodicity in the ruling. In a grating which Professor Bow- 
has given mo, I have vainly endeavored to Und a trace of one. 

" Nrjw a word about the concave gratings. They are wonderfully 
brilliant, the spectrum with a fine slit easily being seen on a piece of 
while paper in good daylight at a distance of 18 feet. I need scarcely 
point out the tremendous use they will be in all researches on the dark 
rays of tbe spectrum ; it being passible to work without any interveniag 
medium, and 1 have already proved the speculum metal has no approci»- 
bla absorption for these rays. 

" If I were present I would say more, but I have said enough to show 
how I appreciate the now weapons of attack that Professor Rowland hot* 
given us. I believe that physicists will owe a debt of gratitude to him 
when those who have worked with the old gratings compare what thej 
have done with what Ihey can do with the new." 



The Transit of Yenns as Observed in Baltimore. 

(Tli« Hjllowhif; iccount Is taken in sututancc fmni » telegraphic report la tbe A'tu fn-t 
UtralU, Ilereinber 7, IMS]. 

Dr. Charles S. Hastings, associate professor in physics at the John* 
Hopkins University, and Dr. J. R. Hooper, made observations of th« 
transit to-day from the grounds of the Jolins Hopkins Hospital, on North 
Broadway. The telescopes were placed in small temporary structures a 
short distance eastward irom the centre of the grounds, at a point where 
a clear sweep of the soulbern heavens could be bad. Each instrument 
rested on a base of masonry built upon the solid earth, so as to avoid all 
vibratinn, Drs. Hastings and Hooper, with their assistants, Messrs. A. 
L. Kimball and D. T. Day, fellows of the University, and Mr. C. A. Per- 
kins, a graduate student, assembled at the observatory about 8h. SOm. a. m. 
The sun was the greater part of the time obscured by clouds, but prepara- 
tions fur tbe obHrvHliun were made, and at 8b. 66ri. tbe calling of time 
was begun. Tbe first contact was lost as, just at the moment a cloud 
obscured the sun's face. The result* obtained by Dr. Hastings wen aa 
follows ; — • 



Dr. Hooper's figures varied but very little from those of Dr. Hastings. 

The uncertainly of interior contacts was not more than one and a half 
seconds. Between the first and second contacts and the third and fourth 
a ring of light was observed around Venus, which grow brighter and 
developed into a brilliant band. This, as is well known, proves that 
Venus has an atmosphere which possesses the power of refracting tb< 
sun's rays. Professor Hastings is very much pleased with hi* observa- 
tions, which were made in the presence of tbe President, the JTaculty, and 
many of tbe Trustees of the University. 

The InternatioDftl CommisBion of Electricians. 

Professor Rowland of this University, and Professor Trowbridge, of 
Harvard University, have returned from the meeting of the Eloctriciana 
in Paris, to which they were sent by the United Htatea Government in 
October lost. 

The Conference failed to reach any important conclusion in respect to 
the value uf the Uhm, but it urged further preliminary investigations, 
called attuotion to the methods which appear to be most promising, and 
advised that governmental aid should be sought in tha prosecution of the 
inquiry. 

The Conference adjourned to Octobei 1, IB83. 

•WublDgCon Uaaa TIM*. Xba Scon Iwn gtvao hav* beeu ODttecled loc eiroi of 
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JOHNS HOPKINS UNIVERSITY STUDIES IN HISTORICAIi 

AND POLITICAL SCIENCE. 

[Preface by Dr. H. B. Adams, Editor of the Series, to Mr. E. A. FREBiiin's ** Introduction to American Inatitutional History ^'—^art I of the Studiei 
in Historical and Political Sdenee'], 

in Virginia.* I want to know another thing. Homoselle speaks of a 
free negro in Virginia. Another story spenks of free negroea aa for- 
bidden to dwell there. Some of your students of State laws will know 
the date of that bit of legislation." f 

Mr. Freeman's visit to Baltimore occurred before his visit to Virginia. 
He lectured first in Boston, then at Cornell University, and immediately 
afterwards in Baltimore at the Peabody Institute, beginning November 
16 and continuing until November 26. Both Cornell and Johns 
Hopkins Universities availed themselves of Mr Freeman's ▼isit to 
America to engage him for short courses of lectures before their students. 
On arriving in Baltimore, the first place Mr. Freeman visited was the 
University-Library. Although the histurian professes ** to hate libraries 
as well as schools," his professions should not be taken quite literally. 
He evidently enjoyed what some people call the " Johns Hopkins School,*' 
and he stayed one entire forenoon, and came again the next day. He 
found some things that he had never before seen, and he manifested con- 
siderable interest in the so-called ** New Book Department " — an arrange- 
ment for securing the most recent scientific literature from Sngland, 
France, and Germany. Mr. Freeman saw at once the cosmopolitan reU- 



MR. FREEMAN'S VISIT TO BALTIMORE. 

Mr. Freeman came to America in the fall of 1881, on the joint invita- 
tion of the Lowell Institute in Boston and of the Peabody Institute in 
Baltimore. The united influence of these two local institutions, repre- 
senting the intellectual union of Northern and Southern cities, was 
seconded by two other influences of a local character: first, by Mr. 
Freeman's natural desire to visit his own son, who married in Baltimore 
and who now lives upon a plantation in Virginia ; secondly, by an ardent 
longing to see with his own eyes a New England Town Meeting, which, 
in the genealogy of local institutions, is a long-lost child of Old England 
and a grandchild of the Fatherland. The historian of '*The English 
People in their Three Homes" regards the local institutions of the 
United States, North and South, as the historic offspring of England and 
Germany, as truly as his own name, once applied to all freemen of the 
English Colonies in America, is directly perpetuated by children and 
grandchildren in the Old Dominion, where he indulged what he pleas- 
antly calls ** old fatherly emotions towards the last born baim^s bairn,*' 
and where, true to historical impulses, he began a ** Virginia Domesday " 
in the old forms: *^ Freeman tenet; Bell tenuit Ante Ouerram. Valcbat 
. . • doUarios; modo , . . Waste fuit." With the grim humor of "Wil- 
liam the Conqberor, who, when he fell to the earth upon landing at 
Pevensey, grasped the soil and thus took seizin of England, Mr. Freeman 
describes his son's territorial conquest upon the shore of the Rapidan, 
'^Potuit ire quo voluit cum ista terra, for the soil of the Old Dominion 
sticketh to the boots and is carried about hither and thither 1 " 

This extract from a letter dated Bomerleaze, Rapid Ann Depot, Cul- 
peper County, Virginia, December 25th, 1881, needs no better com- 
mentary than the following extract from the Inguisitio Eliensis, Domes- 
day, iii, 497 (or Stubbs' Select Charters, 86) : ^^Dcinde quomodo vocatur 
mansto, quis tenuit earn tempore Regis Eadwardi; quis modo tenet; . . . 
quantum valebat iotum, simul; et quantum modo; ..." The suggestion 
of Domesday-forms came to Mr. Freeman not only from the history of 
Virginia land-tenure, but from Professor William F. Allen's paper on 
'*The English Cottagers of the Middle Ages," a paper which had been 
sent Mr. Freeman in answer to his query ** about a man m Wisconsin, 
who has written something about villainage — what a long way off to 
know about such things — how can I get it? " And after receiving the 
above paper, Mr. Freeman inquired with manifest surprise, **Are his 
cottagers the cofarii of Domesday ? " The historian of the Norman Con- 
quest was reminded of items in Domesday by the ^^Afri" of the South, 
who still survive in emancipated forms. The negroes of the Old Do- 
minion are no longer **servi," but their varying economic condition 
might justify their enumeration in some such classes as appear in the 
Norman census: **villani,*' "co/rtrii," ** sochemani," *Wi6«ri homines." 

It brings the historian of " The English People in their Three Homes " 
to the very heart of both North and South to think of him as spending 
Christmas with his American children upon a Virginia Plantation, called 
after the Old Home in England, **SomerIeaze," where, resting from lec- 
tures and labors, he indulges ** oldfatherly emotions " towards his Ameri- 
can grandchild. It is pleasant to think of the Nestor historian ** among 
the hills, enjoying the air, with the Blue Ridge right in front," and 
reading a novel about the Old Dominion written by a Virginia lady now 
living in Baltimore. He writes to this city for information touching the 
plot of the historical novel. *' Was there not a negro revolt once here- 
abouts called Gabriers War? 1 was reading a pretty story called 
Homoselle, where it comes in, and I seem to have heard of it before; 
bat nobody here can tell me. If the chronology of the story be right, 
it must have been between 1887 and 1861." And later he returns to the 
point: '*I knew I had heard something of that Gabriel's War, but Mrs. 
Tiernan must have altered the date. You say it was early in this cen- 
tury ; but Homoselle lies in the time 1887-1861. For, on the one hand, 
Victoria reigns in Great Britain ; on the other, Peace and Slavery reign 



•Gabriel's War, a negro insurrection headed by a slave of uncommon abilitj, knovn b 
" General Gabriel," occurred in the year 1800. The uprising was planned with gnni skiO 
and secrecy, and embraced about one thousand slaves. The plan waa to maks a night 
attack upon Richmond, massacre the male inhabitants, spoil the cii^, seize anua, and creait 
a general panic among whites throughout the State, whereupon, it waa thought, a gencnl 
insurrection could be kindled among the slave population. On the night of the proposed 
attack there was a furious rain-storm ; but the slaves, undaunted, advanced with th«r 
scythe-blades and axes. The attack was frustrated by two unforeseen events, the n^ 
rising of a creek before Richmond, and the betrayal of the plot by a faithful servant •f 
William Mosby— a slave named Pharaoh—who swam the creek at the risk of his Hfii 
and gave the alarm in Richmond. The town was at once put under arms, and the slavo, 
finding that their plot was discovered, rapidly dispersed. James Munroe was at that tins 
Governor of Virginia and he offered a reward of three hundred dollars for the arrest of 
Gabriel, who was finally taken and executed. Many other conspirators were found oat 
and were duly tried and convicted by the court of "Oyer and Terminer/' made ap of 
county Justices. The Court Records of Uenricu County contain evidence upon this mat- 
ter, see Howison's History of Virginia, ii, 392-3. This insurrection natural! j created tkt 
greatest horror throughout all Virginia, and the story of Gabriel's War was repeated antll 
it became a household tale. The authoress of HomoseUe did not need to consult the writtn 
history of Virginia for information, for the oft-told story was stamped upon erery chiM"! 
imagination. Mrs. Tiernan never saw Howison's account of Gabriel's War until after 
her story was written, the scene of which she purposely laid in later times of which abe 
herself had personal knowledge. Without regard to the exact chronology of Gabriel*! 
War, Mrs. Tiernan utilized a popular tradition for literary purposes, which is not only 
an artistic but a perfectly legitimate method in OuUurge*cfiichte.—U, B. A. 

fFreo ncg^roes were " permitted by the court of any county or (H>rporation to xemali 
in this State " (Code of Va., 1849, 466, Code, 1860, 520) ; but the law against emancipated 
negroes abiding in the State or Colony was of very ancient standing. According to tbe 
Act of 1691, no person could set free a slave, without paying for his tranaportalion oat of 
the country within six months after setting him free. Tbe Act of Januar j ^, iMfi, was 
fundamental to all Virginia legislation during the present century touching the cuaU- 
tlon of freedmen ; it was provided that if any slave thereafter emancipated sheaM 
remain within the State more than twelve months after his right to freedom accfucd, 
he should forfeit such right and might be sold for the benefit of the poor of the county or 
corporation. Cf. Acts 1815-16, Code 1819, Acts 1826-7, 1830-1, 183<>-7. By an Ael o( 
1840-1, "No free negro shall migrate into this Slate." By the Va. Const of 1851, whiek 
was in force in 1860, " Slaves hereafter emancipated shall forfeit their freedom by remais- 
ing in the commonwealth more than twelve months after they become actually tnt^tai 
shall be reduced to slavery as may be prescribed by law." The letter of the law vm 
probably more severe than the spirit of its execution. In point of fact, both ftee and 
emancipated negroes were a/«Niy« allowed in Virginia by permission of the Justices d 
a county court. In fact, the law allowed "free negroes" to ** be registered and dob* 
bored "every five years by the clerk of the county court (Codes of 1849, 18^). Fr«e 
negroes were even allowed to own slaves of a certain kind, for example, a fr^e negis 
could own his wife and children, and their descent, alio his own parents. And cos- 
Tersely, a free negro wife might own her husband, children, and parents. 

A student from South Carolina, Mr. B. J. Ramage, says it was no unusual thing befitfs 
the war for free negroes to own considerable property, both real estate and slavea. Ht 
calls attention to an interesting item in the Baltimore Day, September 27, 1892: **Heiux 
Todd, who lives in Darien, is the wealthiest colored man in Georgia. When a youth, kii 
nutster died and left him his freedom. When the Confederacy fell, he lost twenty slavei 
and some Confederate bonds. After the war, he continued farming operations and ea- 
gaged in the lumber business. He is now 65 years old and is worth flOO^OOO in good 
inrestments."— U. B. A. 
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tions and practical value of this department and also of the University 
system of "exchanges" with the proceedings of academies and other 
learned societies of the old world. He even intimated that his own 
retired life at his country-home in Somerset cut him off in some degree 
from the main stream of contemporary literature, to which members of 
the Johns Hopkins have constant access. This frank confession is not at 
all inconsistent with Mr. Freeman's well-known answer to the American 
professor who asked him where he wrote his books: "In my own house, 
to be sure, where else should I ? " Although the historian of the Norman 
Conquest declares that he has never in his life consulted the library of 
the British Museum, yet he himself admits that, ** There are times for 
which the library of the British Museum, or any other public library 
must be invaluable; but these times are not the eleventh and twelfth 
centuries." The point is, that for a man's own special study, it is possi- 
ble to have, in some cases, all necessary original materials around him. 
That point Mr. Freeman saw illustrated again and again in the special 
department-collections of the Johns Hopkins Univeraiiaa Siudiorum, 
But it would bo strange indeed if the great and rushing stream of nine- 
teenth century literature did not impress the English historian of politics 
even more profoundly than it does those who are borne upon the current. 
He feels keenly enough "the utter hopelessness of keeping up with the 
ever-growing mass of German books, and yet more with the vaster mass 
of treatises which are hidden away in German periodicals and local 
transactions. Of all of these every German scholar expects us to be 
masters, while to most of us they are practically as inaccessible as if they 
were shut up in the archives of the Vatican." 

The continuity of human history is the life principle of Mr. Free- 
man's philosophy. This principle he found already transplanted to 
American shores. He found it germinating in the Public Schools of 
Baltimore through the influence of his friend the Superintendent of 
Public Instruction, Henry E. Shepherd, formerly a student at the Uni- 
versity of Virginia, now President of Charleston College, South Carolina. 
Ho found this principle bearing fruit in the Johns Hopkins University. 
The English historian became interested at once in the studies of His- 
torical and Political Science, which were there in active progress. He 
met students in private and in public. He visited their special libraries 
and work-shops, where he lent his master-hand in aid of apprentice 
tasks. With Bacon's folio edition of the Laws of Maryland before him, 
he pointed out to Maryland young men— graduates of the Johns Hopkins 
University, the City College, and the Public Schools— the continuity of 
Old English institutions in their native State. He went with a member 
of the University to the Library of the Maryland Historical Society, 
where in the company of Mr. John H. B. Latrobe, the President, Mr. 
J. W. M. Lee, the Librarian, and other members of that institution, he 
examined some of the manuscript records of Colonial Maryland. And, 
before leaving Baltimore, he penned the following letter which was 
intended by him to quicken public as well as individual interest in the 
collection and publication of the Maryland State Papers: 

«* Mount Vernon Hotels Baltimore^ November 27M, 1881. 

** I cannot leave Baltimore without saying a word or two about the State 
records of Maryland, of which you were good enough to give me a 
glimpse both in the University Library and in that of the Historical 
Society. I did not see much, but I saw enough to get some notion of 
their great interest and importance. But the few things which I saw 
either in print or in manuscript must, I fancy, be mere fragments from 
far greater stores at Annapolis or elsewhere. A systematic publication 
would be a very great gain, and the State Legislature would surely not 
refuse its help, if the matter were pressed upon it by influential persons 
and societies in the State. During the short time that I have been in 
America, I have been more and more impressed by the deep interest of 
the early history of all these lands, first as provinces, then as independent 
States. Each State has in the most marked way its own character, and 
gives some special kind of instruction in comparative political history. 
The local annals of Maryland or of any other State are something more 
than mere local history, something more than part of the history of the 
United States or of the whole English-speaking people. They are really 
contributions to the general science of politics — no less than the lessons 
which we should have had if Aristotle's comments on the kindred com- 
monwealths of old Greece had been spared to us " 



This letter, shown to influential men, and read to the Historical Society 
by the Hon. George William Brown, in connection with a similar letter 
written by James Bryce, M. P., who was in Baltimore at the same time 
with Mr. Freeman, has at last resulted, through the combined action of 
the Society and of the State Legislature, in the transfer of the mass of 
Colonial and Revolutionary Archives from Annapolis to Baltimore, 
where, in a welMighted but fire-proof vault lately constructed by private 
subscription, the manuscript records can be used to the best advantage by 
students of Maryland History. The State has also provided for the 
gradual but systematic publication of these Archives under the auspices 
of the Maryland Historical Society. Thus by the institution of an 
honorable Record Commission, a purely scientific undertaking is removed 
from all political influences. These results are the direct historic out- 
growth of Mr. Freeman's letter, supported by personal and corporate 
power. The letter was first published in the New York Nation^* immedi- 
ately afterwards in Baltimore newspapers, and a copy of it was sent to 
every member of the Maryland Legislature. The letter is reproduced 
above in a more complete form than heretofore, for the sake of its perma- 
nent preservation as a contribution to the Science of Maryland History. 

Mr. Freeman's visit to Baltimore has a certain historical value, which 
will become more and more apparent when the influence which he 
exerted here upon the Historical Society and upon the Johns Hopkins 
University goes forth into the State of Maryland and into the country at 
large. The English lecturer made an impression wherever he went in 
this country, in Boston, Ithaca, New Haven, Providence, New York, 
Philadelphia, St. Louis, and other places ; but it is the writer's belief, 
based upon careful inquiry, that the impression produced upon the stu- 
dents of the Johns Hopkins University, the young life of Baltimore, 
was the best, the strongest, and the most abiding of -all. While his 
public lectures at the Peabody Institute and elsewhere excited much 
attention and remark at the time they were given, yet these popular 
addresses, tested by the comparative method, were everywhere less quick- 
ening and less permanent in their historic influence than the half dozen 
informal ** talks" given to a company of advanced students, meeting in 
Hopkins Hall upon the afternoons of days alternating with Mr. Free- 
man's public lectures at the Peabody Institute. In a room of small size 
before a strictly University audience, without a sheet of paper between 
him and his hearers, with no lyceum- apparatus save a pointer and one or 
two outline-maps prepared for the illustration of special matters, Mr. 
Freeman in plain English, — vigorous, and eloquent — set forth ** the 
Eternal Eastern Question " in the light of past Politics and present His- 
tory. He spoke of the Roman Power in the East ; the Saracens and the 
Slavs; the final Division of the Eabt and the West; the Turks, Franks, 
and Venetians; the Ottomans and the Beginnings of Deliverance. 
Probably no such telling, inspiring course was anywhere given by the 
English historian in his American tour. 

Circumstances contributed to make Mr. Freeman's lectures at the 
Johns Hopkins University a peculiar and remarkable success. In the first 
place, the President of the University had insisted upon it that Mr 
Freeman should talk to the students upon some special theme instead 
of reading one of his two general courses of written lectures. The 
informality of these " talks '* which Mr. Freeman was at first very reluc- 
tant to give, was made doubly pleasing by the fact that the historian 
proved a good extempore speaker. The author of the Norman Conquest 
has ** stumped " the County of Somerset and knows how to make a good 
off-hand speech. In the second place, the natural orator was doubtless 
fired by the enthusiasm of his student-hearers and by the presence and 
applause of another historian and politician, his friend James Bryce, 
M. P., whose remarkable lectures upon English Politics followed close 
upon Mr. Freeman, upon the same platform, and upon the same days. 



•Note in the NaHon, December 22, 1881, In connection with a rerlew of the ** Calendar 
of Virginia State Papers;" cf. article in the BaltlHiore American. December 24, 1881; 
editorial in the Sun, December 26, 1881 ; Hew Yortc Timet, December 29, 1881. An 
account of the Archives themselves and of tke p ra T i slo ns of the Bill which passed the 
Maryland Senate, March 16, and the House of Delegataa, March 12, 1882, maj be found In 
the NaUon " NotM," March 30, 1882 ; abo, in the same number, an account of the **8teTeiia 
Index of Maryland Documents in the SUte Paper Office, London," which Index* 
containing descriptions and abstracts of 1,729 Maryland documents now preserved in 
England, was presented to the Maryland Historical Society by George Peabody, and thus 
supplements the Annapolis collection. These NaiUm "Notes" of March 80, 1882, were 
reprinted in the Johns Hopkins UnlTersity Circular, Max, ^882. 
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But whkt RUMt of all contributed to Hr. Freeman's aucceta at the Uni- 
venitj wu the unimpeded ruah of fais own thought and feeling into the 
hiitoric field* of South-Baatern Europe, on wbicli poliUcal intereat wa* 
then centering anew. 

Mr. Freeman had come to America directly from Dalmatia without 
tarrying in England. He bad come from the historic border^round 
between the Aryan and the Turk, t>etween Venice and the Ottoman 
Power, between Old and New Borne. He had come to the Western 
Biopire of the English People, which, expanding with the great Teutonic 
race from local centres, ia repeating in the continental iaUnd of Atlantis 
and in the continent of Asia, with Egypt and Ocean between, the eiperi- 
meat of the Roman I'eople upon a grander and nobler scale. He came 
from ancient municipal centrea of Greciau culture and Roman do- 
minion, — from Kagusa, upon the rocks of the Dalmatian coaati a city 
of refuge far the Grecian colony of Bpidauros, * as Rome waa a city of 
refuge for the Tillage communitica of Italy, — from Bpalalo in DalmaUa, 
once a oity of refuge for a Roman Emperor, Diocletian, who, born in thii 
Illjrian border-land, waa the Srat to propose the institution of two 
Caeaars and of Roman capitals wherever Emperora took up their abode, 
whether at Spalato, Nikomodaia, Milan, Trier, or York. 

The English hiatorian of "The Illyrian Emperors and their Land" 
came to a new York and to other capitals of a westward-moving English 
Empire. Like an bietorical ambiuaador from the East, such ta Emanuel 
Chrysoloraa, who came from Constantinople to Rome in lS9fl in the 
Interest of the Eastern Empire and tarried in Italy three year* to teaob 
Greek ; or as Oeorgius Oemistui ( Pletho) who came in the intereet of the 
Greek Church to attend the Council of Florence in 1489 and remained 
In that city for many years to lecture upon Platonic Philosophy, even so 
the hiatorian of " The English People in their Three Homea," coming to 
Boston and Baltimore with a meaaage upon hi* lipa that invited national 
belief in the civic kinship and religious unity of England and America, 
came also with another meeaage from the East. He came ropreaenting the 
hialory of an older Eastern Empire than that of England in Egypt 
and India. Be came with a book in press upon " The Subject and 
Neighbor Lands of VeDice"t (Spalato, Ragiiaa, and other Dalmatian 
citiea) and before that book wm published in America, Mr. Freeman had 
told students in Baltimore the alory of the Republic of Bagiisa, ■' the one 
■pot along that whole coast from the Croatian border to Cape Tainaroa 
ttaelf, which never came under the dominion either of the Venetian or of 
the Turk," — that city upon the rocks which ■' hai always sat on a little ledge 
of civilization .... with a measureless background of barbariam behind 
her." Before Mr. Freeman's article on "The Revolt in Dalmatia" waa 
published in the Nation (February Ifl, 1S82), the lateat diepatcbea upon 
which that article was based, had been made known in Baltimore. The 
letters and telegram* from Ragusa to the Maneheaier OMardian by Arthur 
Bvans,J Mr. Freeman'a son-in-law, were almoat the only truetworthy 
•ourcei of information in England regarding affairs in Dalmatia. Hr. 
Preeman left Bagusa in June, 1861, when, as bo says in the Saturn, " the 
■torm was beginning." From that time on, Mr. Evana kept him 
Infbrmed at to the progreas of the Revolution, and those manuscript 
letters from Bagusa were shown to students iu Baltimore. 

In such ways, through living, winged words, in-ra wrcpievra, young 
men in America were made to realize that contemporary Politics it 
only History in the making. And they will use a motto from Mr. Free- 
man — History is past Politics and FuHtict present History { — not 






• Epldauna In DiUniiiUs 1* nov known as lUguia Vecchli. CDriousIr enoagh. ttas 
mother-tovn bai IskenlU daughter's huda. It ia an though England should uaiuue the 
nuns, Old America. 
t BSTleaed ia Che Aalbm, Fcbruarr 9, 1881. 
" ~ ibu been for KmeTCin an ■ulhoril^uponsBklri In Sonlh'Euten Europe. 
the JTmeAuUr OiumtlMdurlng Ihs jcu 1877 haxe been pnbllahed Id book- 
ha title or "IllTrian Lelten— A niiKd leleclloD of carrapondeDce from 
th* lU^iiui pnTlniMS of BhuIi, Herugurlna, etc." (London, 1878.) Ad arller work 
bj Ur. Erani li aotltted "Through Boania and the HenegoTins on foot during the 
AunmcllOD, Auguit and September, 187fi" (Second aJltian, London, I8T7). 

{Thli motto ii the pith of s Bcnteoee Id Ur. Fmmsn'i ■ddrea in BIcmingbaiD. Not. 
•mbar IS, ISSO, "On Uia Btud J of Htalorj," printed In the «wiiifff&U» J!«rino, SiBrch, 1B8I, 
tkSiO, *her«he uyi It ti "ablgblTprmctlrsl truth that blitorj ia ilmplf put poHtlu 

aphoriini la: "Hlstorj' lathe polltlci of the past, politics aro the blatorj of the prH«at." 
Hote alH) the lania Idea In Mr. Fnemsn's Lecture* to American Audiencea, p. 3U1: 
"Mow the position for whloh I have alasT* alrlvaa la this, that hlitor/ la paat politics, 
tbat polUka an prfMot Ualarr." 



only upon the wall of their claaa-room, but upon their pablished 
" Studies in Historical and Political t^ience," to wbi<:h tbe Hiatorian ol 
Politics kindly otTers an Introduction, which he wrote after hie fetum to 
England, to his own Home at "Somerleaze." There in the South-Vtst 
of England, in his own library, looking out upon bisown land and trees, 
with his face toward the low-lying hills of Mcndip, the historian of 
the Norman Conquest meditates upon tbe relation of Past and PresenL 
Tbat his thoughts occasionnllv go out from the old country to the new, 
ia evident not only from hit voluntary contribution to American pail 
Politics, but from hit sending to Baltimore, to the Seminary t>f Uistuncal 
and Political ^ience, bii muet recent contribution* to Bngliah magaziiwi 
and newspapers, sources of present History. 



Prospectus of the Series. 

The following Studies are either ready for the presa or ia 
active preparaliun. Some of them will be pnbliBhed in the first 
instance by the UniTersilj. Others will be reprints from tlH 
proceeding of teamed societies, mafcazines, etc., where thef 
appear in some cases under titles slightly different from tbon 
here adopted. The idea of this series is to brin^ tORetber, is 
Dambereii monographs, kindred contributioDS to Historical and 
Political Science, so that individaal elTorlB msy gain Btreugti 
bj combination and become more usefal as well as more accetti- 
ble to students. The Studies will be pablished at coDTenient 
intervals, but not necessarily in separate form or id the foi- 
lowiug order. A limited edition only of each monographic 
Dumber will be issued and a price will be set apoQ each as boob 
as it appears. A few single copies will be sold upon applica- 
tion and receipt of price. By paying three dollars in advance, 
subscribers maj avoid the inconvenience of small remitlaocet 
and be assured of rei^iving. at lower rates, the first twelft 
numbers, comprising more than twelve Studies and from 300 to 
400 pages. 

All business communications and qnestions touching exchanges 
should be addressed to Pnblicatiou Agene;, (N. Murra;.) Johu 
Hopkins University, Baltimore, Md. ; all scienlifio commuuica- 
tlous, to the Editor. 

I. An Introduction to American Institutional Historj. By Ed- 
ward A. Fkkkhan, D.O.L., LL D. With an aci-ount of Mr. 
Freeman's Visit to Baltimore, by the Editor, republished from the 
Johns Hopkins University Circular, No. 20. (Price, 26 cenb). 
3. Tbe Germanic Origin of New England Towns. Bead befort 
the Harvard Historical Society, Aluy 9, 1B81. By H. B. AnaUi, 
Ph.D. Heidelberg, 1B76{ AsaociHte Professor of History, Jobnt 
Hopkins University. With Notes on Cooperation in UniTertitf 
"Work. ( Price, 40 cents). 

3. Saxon Tithingfmen in America. Bead before tbe American Anti- 

quarian Society. October 111, 18S1. By U. B. Adaus. 

4. Norman Constables in America. Bead before tbe New Bngland 

Historic, Qonealogiual Society, February 1, 1882. By H. B. 

5. Village Communities in America — Cape Anne and Salen 

Plantations. Head in part at a Field Meeting of the Kssex 
Institute, August 81, 1881. By H. B. Adaus. 

6. Local GoTernment in Illinois. Published in the Fortnightly 

Beview, October, 18S2. By Albkkt Suaw, A. B. Iowa Ckill^e, 
1879; Johns Hopkins University, 1881-2. 

7. Local GoTcmment in PennsylTonia. Bead before the Fenniyl* 

vania Historical Society, May 1, ISSi. Published in tbe Pen[k.yl- 
vania Magazine of History and Biography, October, 1882. By 
E. R. L. QoDLD, A. B. Victoria University, 1881; Vellow ia 
Bistory, Johns Hopkins University, 1882. 

8. Origin and Development of the Municipal GoTemment of New 

York City. 1. The Dutch Period. IL The Bngliafa Period. 
Published in the Magazine of American History, May and Sep- 
tember, 1882. By J. F. Jaueson, Ph. D. Johns Hopkina Uni> 
veraily, 1682 ; Assistant in History, Jobot Hopkins Uniremty. 
(A fuller pratpectus of the Sertss will be so. 
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SYNOPSIS OF THE KECENT SCIENTIFIC JOURNALS 



Publislied here* 



American Journal of Philology, Edited by Pro- 
fessor OiLDERSLEEVE. Vol, IIL WholC No, 11. 

Article L — On the Calez and other Poems of the Appendix 

Yergiliana, by Robinson Ellis. 

In this article Professor Ellis has discussed some thirty passages of the 
Culex, and has proposed emendations for most of them. Ho does not 
agree with Kibbeck and Babrens in supposing the Octavius to whom the 
poem is addressed to be any one but the youth who became later Octavi- 
anus and Augustus. *' It is not necessary to suppose the poem actually 
written to the young Octavius." ** A forger would naturally inscribe his 
Culex to Augustus, and as Virgil was supposed to have written it in boy- 
hood, to Augustus, still a boy." V. 37, Professor Ellis would read 

* memoTfibimua haee tibi reaiet,^ v. 66, 57, *illi Aomnia ' for *illis omnia.' 
He defends v. 68 * imaginis ' against the proposed * marginis,' reads v. 90 
•duplicibus' for ^simplicibus,' suggests in v. 90 * in erectum' for *ino- 
Tectus/ and makes y. 167 the apodosis to v. 109 foil. For *Tantum non 
horridus Hebrum'(v. 117) he suggests * Non tan turn Oeagrius' and re- 
stores the * rare but not incredible ' form * platanOs ' v. 124. On v. 168 

* argutis et cuncta fremunt arUore cicadis ' he admits the ingenuity of 
Bahrens' *a rore,' but prefers *stridore,* referring to Plin. xi, 266 for 

* stridor ' as the regular word for the peculiar sound of the cicada. [The 
passage should in my judgment be let alone. It is incredible that the 
maker of the Culex should not have had present to his mind Eel. 2, 18 

* sole sub ardenti resonant arbusta cicadis,' to say nothing of the famous 
passage in Phaidros, 258 £ : kqI ofia fioi Sokowjiv tj^kvrt^ nviyti virip #cc0aA^ 

^ficjv oi TiTTiyeg gtSovreg kqi aXX^h)ic SiaXeySfieifot Ka&opav koX ^[Maq. — B. L. G]. 
in Vi 168 Professor Ellis would read * Tollebant acres (?) venienti abdom- 
ina nisus ; ' v. 226 for * vita ' * evicta.' He reconstructs 289 sqq., reads v. 
288 * ire viam ' for * invitam ' and v. 871 * lappis ' for 'rapidis ' — [a very 
fiatisfactory emendation]. 

Article 11. — On the Creole Patois of Louisiana, by James A. 
Harrison. 

Louisiana was settled by the French nearly two hundred years ago. 
To the French stock was added a medley of Romance-speaking races from 
every part of Mediterranean Europe, Spain, Portugal, and the Biscay 
regions. To these were superadded early in the last century large masses 
of Guinea and other negroes. The peculiar language of these people is 
the Creole patois. The etymology of * creole ' is obscure ; there is no 
obscurity about the thing, about the * femme cr6ole,' about the scope of 
the word ^cr^oliser.' The creole patois is a dialect that has sprung up 
almost entirely by the ear — word-jumbles half heard or entirely misun- 
derstood and reproduced as the very staple and foundation of every-day 
indispensable speech. The people who speak this dialect still number 
hundreds of thousands. The whites speak it as well as the negroes, 
although the whites and many of the blacks speak pure French also. 

The French negro of Louisiana has constructed from certain word- 
fragments and //e6ri« of conjugation an ingenious and intelligible scheme 
for the verb. He discards ihe Copula as the Hebrew does, seizes upon the 
strong disjunctive form of the pronoun (moi, toi, lui) aidds to it *npd' 
(aprd<), fuses the two (* man6', * tap^,' * lap6,') follows these by an intin- 
itive or quasi-infinitive and so makes a progressive present [Hke the Irish 

* 1 am aft'her dinin ']. On similar principles he makes an indefinite pre- 
terite, a future, a conditional. The infinitive plays an important part as 
in lingua Franca generally, — ♦ ne * is dropped, • pas * alone retained. 
Prepositions, conjunctions, non-essential or indeterminate words are cast 
overboard as useless luggage. The increasing nasalization going on in 
cultivated French is very obvious in Creole, the trill I is systematically 
ignored (< capab ' for * capable '). The article is often agglutinated. So 
' ki lasoupe ' = * quelle soupe.' The omission of de and the use of d for 
the possessive are also noteworthy. [Compare the Greek axVfia KoAo^i^tov]. 
At the close of the article, which it is hard to summarize, Professor 
Harrison gives a specimen of a conte nlgre^ after Dr. Mercier, with an 
interlinear French version. 

Article III. — On the English Perfect Participle used Infini- 

tivally, by Fitzedward Hall. 

A remarkable example of this usag^ occurs in a passage from Fuller : 
< At this time,' writes l)r. Thomas Fuller, ' began the troubles in the Low 
Countreys, about matters of religion, heightned between two opposing 
parties. Remonstrants and Contra-remonstrants.'etc. Quoting these words 
Dr. Peter Heylin objects: * Not at this time, viz., 1618, which our 
author speaks of, but some years before. They were now come unto their 
height.' Dr. Fuller thereto replies: < A causelesse cavil. I said not, 



absolutely, they now hegan^ but now they began heightned. The ani- 
madvertor knows full well that such participles equivale infinitives . • . 
The troubles in the Low Countreys began heightned, that is to 
heightned. The distemper was bred some years before, which now came 
to the paroxism thereof, viz., anno 1618.' This gives an explicit recog- 
nition of the idiom which Dr. Hall exemplifies by numerous passages. 
So the use of the perfect participle by itself, or annexed to an auxiliary, 
for the present infinitive is proved by a long list of passages, from Robert 
Mannyng (1827-1888) to Dr. Johnson's voyage to Abvssinia, p. 41, 
(ed. 1735), and an extract from George Yilliers, cited in I>r. Priestley's 
Rudiments of English Grammar, etc., p. 127, (ed. 1768). The example 
from Dr. Johnson runs : * He would have had us taken a road which was 
full of those people we were so much afraid of.' The next group of 
quotations exhibits the perfect participle, generally as a constituent of a 
tense but sometimes alone, instead of the perfect infinitive active. The 
first example is taken from Humphrey, Duke of Gloucester (1440), the 
last from Rev. Jeremy Collier, (The Emperor Marcus Antoninus, his 
Conversation with Himself, etc., (1701), p. Ixxxix). *This aversion, 
heightened by a vast ambition .... bad like to broke out in the reiga 
of Antoninus Pius.' Finally, the perfect participle has largely been put, 
by ellipsis, for the present infinitive passive. Extracts in substantiation 
of this follow, from Robert Mannyng already cited, to Milton (1670). 
Sundry locutions kindred to the outworn *make him clepid ' are still 
current. ** These excepted, however, the idioms with which this paper 
is concerned are no longer recognized as of good repute, although what 
with ignorance and slovenry not all of them are disused," as in Mrs. 
Caudle's Curtain Lectures: * You should have shownyourself a respectable 
man and have let him been sent to prison,' 

Article IV — On the Athenian Naval Arsenal of Philon, by 
Thomas W. Ludlow. 

On the 22d of last April there was found in the peninsula of Peiraieus 
an inscription of ninety-seven lines, in excellent preservation. This 
inscription contains the specifications for the construction of the famous 
Athenian naval arsenal known by the name of its architect, Philon, and 
mentioned incidentally by several ancient writers. Owing to the extreme 
importance and interest of this inscription, the text of it has been given 
in the Journal^ with a translation and technical notes by Mr. Ludlow. 

Article V, — Etymological Studies I., by J. P. Postoatb. 

Professor Postgate discusses, 1. The group Muleiher^ muleere, mareua^ 
mareere^ pahiKdc. Mureea^ mureua^ murceue, murciduSj fiiuapKvq . Origi- 
nally muleerej *to strike,' was the same as mulcare^ * to maul,' and the 
notion * strike' is traced throughout. 2. 2//3vXAa does not come from 
Zi6(ioX^ * will of God,' but from aift which is seen in ao^dg and sapiOf 
2//?t;AAa being formed like "BpvXXa and others. Max Miiller had partially 
anticipated Professor Postgate in this etymology, but in the present article 
new particulars have been added to the discussion. 8. Flagiiare is traced 
from B 11 LAG, not from BHRAG (with Corssen), « to beat frequently 

* to importune * comp. obtnndo. 4. Fortnidoy x^Pf^Vt ^ xhp% x^P^^^^^t ®tc., 
come from GHAR (GHARS) * prick' 'tear.' GHAR *glow' for 
X^Pftff * fight,' (Curtius] does not satisfy the conditions. 5. Ineohare, 
eohum. //teoAare is baa spelling for incohare; eohum is the yoke-strap. 

• To put the yoke-strap on the plough • well conveys the bare promise of 
completion which distinguishes incohare from indpere. Chhum itself 
comes from KAGU or KAKH, a parallel form to KAK, * bind,' * bond,' 
•twist.' 

The Reviews and Book Notices treat of VerralVa Edition of the Medea 
of Euripiden — a minute examination of this noteworthy book — (J. H. 
Wiikklrr) ; HaUey*a Etymology of Latin and Oreek^ (B. W. H ) ; 
Clarke's Report on the Inveetigations at Asnoa^ (Loui!) Dtbr) ; Sehipper^a 
Engliache Metrik — in detail — (James M. Garmktt), and Jahn^e Arietidea 
QuiniilianuSf (A. S. G.) 

Reports are given of Zeiiachrift der dfutachen tnorgenfandiachen GeaeU^ 
aehafl^ JoumeU AaiatiguCt Mnemosyne and Hermes. In the Correspon" 
dence Dr. Hayman replies to some strictures of L. R. P», and L. K. P. 
makes a rejoinder to Dr. Hat if an. 



American Journal of Mathematics. Edited by 
PaoFESSOR Sylvbstbb. Vol. V, No, 2. 

Article I — On Sabinvariants, %. e., Semi-Invariants to Binary 
Qaantics of an Unlimited Order — [Section 3, Groundformg., 
Analytical Deduction of tbeic ca»t^%<«\v2^^ V^^ss^^'^^'^^. 
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4, Perpduanig, L «., mbsolotelj irredocible BobiD^srianU. Ex- 
eumu. On Ratioiial Fractions and Denomeranu] — bj J. J. 



Article IL — ^Xote on a Roalette, bj A. X. Lank. 

Article III — A Memoir on the Abelian and TbeU Functions, 
br AaTHCE Catlet. 

Article IV, — On the non-Enclidean Geometrj, by W. E. Stoet. 



Studies from the Biological Laboratory of the 
Johns Hopkins University. Vol. IL No. 3. 

Pp. Z\b to 410, with pUtM XXV to XXIX iDclosiTe. Also pUta 
XI V beloo^Dg to lyr. btembei^'a mrticle published in the preceding 
namber. Ab*tnKt« of the p^pen contained in this number are eiTen on 
PP 24,2$. 

The Journal of Physiology. Vol. III. Nob. 5 and 

6. Also second sopplement to YoL III. 

(Pabliftbed in America under the anspioea of the Johns Hopkins Uni- 
▼enity.) 

Article I. — Optical Illasions of Motion, with one plate, by H. 
P. Bo^TDiTCH and G. Stanley Hall. 

Article IL — Reflex MoTements of the Frog nnder the Influ- 
ence of Strychnia, by G. L. Walton. 



Preface to Contributions to Logic by Members of the 

Johns Hopkins University. C. S. Peirce, Editor. 

(Little, Brown & Co., Boston, 1882). 

Thefe papers, the work of my students, have been so instractiTC to me« 
that I have asked and obtained permission to publish them in one volume. 

Two of them, the contributions of Miss Ladd (now Mrs. Fnbian Frank- 
lin) and Mr. Mitchell, present new developments of the logical algebra 
of Boole. Miss Ladd's article may serve, for those who are unacquainted 
with Boole's " Laws of Thought,'' as an introduction to the most wonder- 
ful and fecund discovery of modem logic. The followers of Boole have 
altered their master's notation mainly in three respects. 

1. A series of writers, — Jevons, in 1861 ; Peirce, in 1867 ; Grassman, 
in 1872 ; Schroder, in 1877 ; and McColl in 1877, — successively and in- 
dependently declared in favor of using the sign of addition to unite dif- 
ferent terms into one aggregate, whether they be mutually exclusive or 
sot. Thus, we now write 

Earopean + Bepablican; 
to stand for all Europeans and Republicans taken together, without intend- 
ing to count twice over the European Republicans. Boole and Venn (his 
•ole living defender) would insist upon our writing 

Earopeao -f- Non-Earopesn Republican, 
or 

Kon-Bepablicaii European + Republican, 

The two new authors both side with the majority in this respect. 

2. Mr. McColl and I find it to be absolutely necessary to add some new 

Bign to express existence ; for Boole's notation is only capable of repre- 

■enting that some description of thing does not exist, and cannot say that 

anything does exist. Besides that, the sign of equality, used by Boole in 

the desire to assimilate the algebra of logic to that of number, really 

expresses, as De Morgan showed forty years ago, a complex relation. To 

■ay that 

Afriesn = K^ro, 

implies two things, that every African is a Negro, and that every Negro 
is an African. For these reasons, Mr. McColl and I make use of signs of 
inclusion and of non-inclusion Thus. I write 

Griffin -< breathing fire 
to mean that every griflSn (if there be such a creature) breathes fire ; that 
is, no griflSn not breathing fire exists ; and I write 

Animal ^ Aquatic, 
to mean that some animals are not aquatic, or that a non-aquatic animal 
does exist. Mr. McColl's notation is not essentially different. 



Article III — A CoDtribation to our Knowledge of the Action 
of CerUin Drags npon Bodily Temperature, by H. G. Wood and 
E. T. Rkichkbt. 

Article IV. — Influence of Peptones and Certain Inorganic 
Salts on tbe Diastatic Action of Saliva, by R. H. Cummsii^tn 
and J. S. Ely. 

Article V. — On Cerebral Localization, by Sigmund ExinoL 

Article VL — The Physiological Action of Methjlkjanetbine, 
by G. L. Walton. 

Article VII. — On tbe Influence of Yariations of Intra-Cardiae 
Pressure upon the Inhibitory Action of the Ya^a Islevi^^ by 
Hknrt Saw all and Frank Donaldson. 

(An abstract of this paper is giren on page 25). 

Article VIII. — Preliminary Obserrations on the Innerratioii 
of the Heart of the Tortoise, by W. H. Gaskkll. 

Article IX. — Concerning the Influence exerted by each of the 
Constituents of the Blood on the Contraction of the Ventricle, 
with one plate, by Stdnit Rinqkr. 

The supplement contains a list of the titles of Books and Papers on sub- 
jects of physiological interest which were published in 1881. 

Editorial communications should be sent to Dr. Michael Poster, Sec 
R. 8., Xew Museums, Cambridge, England. Business cooimunicationsto 
Dr. W. T. Sedgwick, Johns Hopkins ^University, Baltimore. 



Miss Ladd and Mr. Mitchell also use two signs expressive of simple 
relations involving existence and non-existence; but in their choice of 
these relations they diverge both from McColl and me, and from one 
another. In fact, of the eight simple relations of terms signalized by De 
Morgan, Mr. McColl and I have chosen two. Miss Ladd two others, Mr. 
Mitchell a fifth and sixth. The logical world is thus in a situation to 
weigh the advantages and disadvantages of the different systems. 

8. The third important modification of Boole's original notation coa- 
sisU in the introduction of new signs, so as to adapt it to the ezpreesion 
of relative terms. This branch of logic which has been studied by Leslie 
Ellis, De Morgan, Joseph John Murphy, Alexander MacFarlmne, and 
myself, presents a rich and new field for investigation. A part of Mr. 
Mitchell's paper touches this subject in an exceedingly original and inter> 
esting way. 

The method of using the Boolian calculus — already greatly simplified 
by Schroder and by McColl — receives still further improreinents at the 
hands both of Miss Ladd and Mr. Mitchell, and it is surprising to see 
with what facility their methods yield solutions of problems more intri- 
cate and difficult than any that have hitherto been proposed. 

Tbe volume contains two other papers relating to deductire lorie. 
In one of these Mr. Oilman develops those rules for the combination of 
relative numbers, of which the general principles of probabilities aw 
special cases. In the other. Dr. Marquand shows how a counting ma- 
chine, on a binary system of numeration, will exhibit De Morgan's eight 
modes of universal syllogism. 

There are, besides, two pa{>ers upon inductive logic. In the jfirst Dr. 
Marquand explains the deeply interesting views of the Spicureani 
known to us mainly through the work of Philodemus, irepi a^fuitM sd 
(Pffuiuaeuv, which exists in a fragmentary sUte in a Herculaneura papymt. 

The other paper is one which, at the desire of my students, 1 have 
contributed to the collection. It contains a statement of what appears to 
me to be the true theory of the inductive process, and the correct maximi 
for the performance of it. I hope that the thoughts that a long stud/ 
has suggested to me may be found not altogether useless to those who 
occupy themselves with the application of this kind of reasoninir. 

I have to thank the Trustees of the Johns Hopkins University fort 
very liberal contribution toward the expenses of this publication. 

O. a P£I£CE. 

BiLLTUioas, December 1, 1882. 
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Professor Cayley's Introduction to a Memoir on the 

Abelian and Tbeta Functions. 

[7b appear in the American Journal of Mathematics^ Vol, V^ No, 2]. 

The present memoir is based upon Glebsch and Gordan's Theorie der 
Abelaehen Funetvonen^ Leipzig, 1866, the employment of differential 
rather than of integral equations is a novelty ; but the chief addition 
to the theory consists in the determination which I have made for 
the cubic curve, and also (but not as yet in a perfect form) for the 
quartic curve, of the differential expression dU^ti (or as I write it 

dlljx) in the integral of the third kind | (^n^,, in the final normal 
form (endliche Normalform) for which we have (p. 117) i^dTlafi=^ 



this determination presented itself to me as a lacuna in thli theory during 
the course of lectures on the subject which I hud the pleasure of giving at 
the Johns Hopkins University, Baltimore, U S. A., in the months Jan- 
uary to June, 1882, and I succeeded in effecting it for the cubic curve, 
but it was not until shortly after my return to England that I was able 
partially to effect the like determination in the far more difficult case of 
the quartic curve. The memoir contains, with additional developments, 
a reproduction of the course of lectures just referred to. I have endeav« 
ored to simplify as much as possible the notations and demonstrations of 
Clebsch and Gordan's admirable treatise ; to bring some of the geomet- 
rical results into greater prominence; and to illustrate the theory by 
examples in regard to the cubic, the nodal quartic, and the general 
quartic curves respectively. The present three chapters are: I, Abel's 
Theorem ; II, Proof of Abel's Theorem ; III, The Major Function. The 
paragraphs of the whole memoir will be numbered continuously. 



/; 



dU^ii the limits and parametric points interchangeable. The want of 



Meeting of the German Philolog^ians. 

(Communicated by Mb. H. G. G. Brandt). 

The following account of the thirty-seventh meeting of German Philo- 
logians and Teachers, written by a former member of this University, was 
received too late for insertion in the last number of the American Journal of 
Philology and is published here, where it will receive a wider circulation : 



The thirty-seventh meeting of German Philologians and Schoolteachers 
was held in Karlsruhe from the 27th to the 30th of September. Nearly 
600 members attended, coming mainly from Baden, Wiirtemberg, and 
Alsace-Lorraine, which shows that the Association is by no means national. 
The meeting was postponed last year, because the city of Karlsruhe could 
not well entertain the guests, having just celebrated the marriage of the 
daughter of the Grand Duke. This year also it was a question in many 
minds whether a meeting once in two years was not enough, ** because the 
burden imposed upon the city chosen as the place of meeting was so great." 

The division into sections is a practical feature which spares one the 
tiresome hearing of a strictly special paper of a department not one's own. 
But very long special papers also turn up in the general sessions — and turn 
out the audience. The sections met daily from 8-10 a. m. in the class- 
rooms of the Gymnasium. The general sessions were held in the large 
'* Festhalle " of the city, beginning at 10 a. m. 

The addresses and papers before the general sessions were as follows : 

1. Opening address by the presiding officer. Director Dr. Wendt of 
Karlsruhe, who discussed the pedagogical questions of the day, chief 
among which is that of ** Greek in the Gymnasium." Since the '* Real- 
Schulverein " is a separate body, there could be only one opinion upon that 
subject among those present. According to the latest Prussian regulations, 
Greek has been banished from Quarta, but outside of Prussia Greek still 
holds its own. 

2. Director Gen the of Hamburg read a paper on **The relations of the 
Greeks and Romans to the Baltic." The reader claimed that the first 
communication of our ancestors with the South of Burope was not by sea 
but by land. Pytlieas of Massilia only touched the coast of Holstein. 
The Southern Europeans went overland, following the streams that fiow 
into the Black Sea and those that flow into the Baltic. Antiquities, fre- 
quently found, confirm the existence of an ancient highway. 

8. Professor Ernst Curtius gave an address upon the ** Excavations at 
Olympia," illustrated by charts and plastercasts. 

4. Professor Studcmund spoke " Ueber zwoi Parallelkomddien des Di- 
philus." He reconstructed the whole play of the ** Vidularia " of Plautus, 
and from the reading of a very badly damaged palimpsest, fac-similcs of 
which were distributed among the audience, tried to prove that the ** Vidu- 
laria " was also an imitation of a comedy of Dipnllus, the companion 
piece of the Greek original of the '* Rudens." 

' 6. Dr. Hettner, Director of the Provincial Museum of Trier, read a 
paper on the ** Civilization of Gaul and Germany under Roman rule." 

6. Dr. Max Koch of Marburg **0n the relation of German to English 
iiiterature in the 18th century." 

7. Professor Ziegler of Strassburg " Ueber die Entstehung der Alexan- 
drianischen Philosophie." 

8. Dr. Soltau of Zahern ** Ueber den Ursprung von Census und Censur 
in Rom." The Census was instituted for military, the Censorship for 
political purposes. « 

9. A eulogy on Hermann Kdchly by Prof. Dr. Boeckel of Karlsruhe. 



The pedagogical section had the largest representation, counting 179 
members. Here, too, the burning question of Latin and Greek in the 
Gymnasium was the chief topic of discussion. The oriental section, which 
is identical with the German Oriental Society, held its business meetings 
and heard papers : on the text of Ezekiel ; and on the relation of Old 
Semitic to Egyptian writing and to the Runes. 

The " philological " section par excellence was presided over by Pro« 
fessor Scholl of Heidelberg, and heard 

1. ** Mitteilungen uber die handschriftliche Kritik der Xenophontischen 
Kyropadie, insbesondere uber Cod. Paris. 1640 (c)," by Professor Hug of 
Zuricn. 

2. *< Ueber die Benutzung altklassischer Autoren durch einige Chron* 
isten des Mittel alters." 

8. '* Ueber die Quantitatslehre Herodians." 

4. " Ueber die Gliederung der im Cod. Palatinus erhaltenen Sammlung 
der Anacreontea," by pupils of Studemund. 

The archaeological and ** philological " sections combined heard a more 
minute description of the east pediment of the temple at Olympia, by Pro- 
fessor Curtius, and a paper on the line of retreat of the Athenians (from 
Syracuse) in 418, by Professor Holm of Palermo. 

The Germanic-Romance section which numbered 62 members, but very 
few Romance scholars, was presided over by Geheimer Hofrat K. Bartach. 

The following papers were read : 

1. By Geh. Hofrat Dr. Bartsch of Heidelberg, '* Die Grundung ger- 
manischer und romanischer Seminare und die Methode kritischer IJebun- 
gen." 

2. By Professor Dr. Bechstein of Rostock, "Die Floia, das altoate 
maccaronische Gedicht der deutschen Litteratur." 

8. By Mr. Armitage, *< Ueber die Deklination der parisyllabica mas- 
culina mit drei Endungen im Provencal ischen." 

4. Archivrat Wiilker of Weimar, ** Ueber Luthers Stellung zur kur« 
sachsischen Kanzlei." 
6. Dr. Max Rieger of Alsbach, '< Ueber Klingers Goldenen Hahn." 

6. Dr. Rieger of Darmstadt, ** Ueber Klingers Goldenen Hahn." 

7. Prof. Dr. Fischer of Stuttgart, ** Ueber den Yokalismus des schwab* 
ischen Dialect." 

8. Privatdocent Dr. Kluge of Strassburg, <'Ueber deutsche Etymologie." 

The first Germanic- Romance seminary was founded in Heidelberg, 1869. 
But now such a combination is not considered practical. In Strassburg 
English and Romance seminaries are still united. Dr. Bechstein thought 
it likely that the father of the Low German poet Lauremberg was the 
author of the ** Floia." Dr. Fischer attempted to analyze sounds without 
being a phonetist. Archivrat Wulker's was a very valuable paper. The 
author, by reason of his position, has peculiar advantages for investigating 
the origin of the ** neuhochdeutsche schriftsprache," a subject by no means 
so plain and simple as grammarians think who begin ** Luther ist bekannt- 
lich der Grunder und Vater unserei neuhochdeutschen Schriftsprache." 
Dr. Kluge discussed the methods, which he has followed in his new **Ety- 
mologisches Worterbuch der Deutschen Sprache." That these methods 
are sound and are those advocated by the " Junggrammatiker," is evident 
firom the two fascicles of the work which have so far appeared. 

The section of Modern Languages had been but recentlY o^sb^^^vj^^- ^Vick. 
several sessions the present atjsAA q1 ^\i^\^ ^^\Bsa*x%-^^^^^^»R*^ 
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RECENT PUBLICATIONS. 



Brooks, W. K. The Development of Lucifer. (Royal Society, 
London, Philosophical Transactions, 1882, pp. 80, 4^ ; 11 
plates.) 

It has been known, since Fritz Muller's researches on the metamorpho- 
sis of Ponaeus, that a few decapod Crustacea have preserved their ances- 
tral life-history almost without modification, but up to the present time 
no one had actually traced such a life-history, step oy step, from embryo 
reared in aquaria. Certain naturalists have therefore refused to accept 
the generalizations which have been based on Fritz Mailer's observations. 

Lucifer is a pelagic decapod crustacean which passes through a meta- 
morphosis which is almost exactly like that in Penaeus described by 
Huller from captured larvae. 

The present paper, illustrated by eleven plates, and nearly a hundred 
figures, is an account of its life-history based upon the study of isolated 
specimens which were reared from the ^gg. 

It is impossible to give an abstract of the paper without figures, but its 
interest to embryologists is shown by the fact that most of the results 
have already been republished in this country, as part of the series of 
'^Selections from Embryological Memoirs," which are now issuing from 
the Museum of Comparative Zoology of Cambridge. 

Browne, W. Hand. The Clarendon Dictionary of the English 
Language. [Prepared with the assistance of the late Pro- 
fessor 8. S. Haldeman]. (University Pablishing Co., N. T., 
1882, pp. 380, 16*.) 

'* In the preparation of this dictionary an attempt has been made to 
combine, as far as possible, the qualities of accuracy, clearness, and con- 
ciseness, 10 as to include in the smallest compass the largest usefulness. 



'* In the preparation of the definitions, the leading authorities, both 
English and American, as well as the standard technical and scientiik 
text-books and encyclopaedias, in their latest editions, have been ooo- 
suited, and the various meanings in current usage given as clearly an4 
in as few words as possible. As a dictionary, by its very nature, has of 
all books the least pretence to orginality, wherever the compiler hai 
found a definition that seemed the best possible for his purpose, he hat 
adopted it ; but where it seemed practicable to frame a deflnition mors 
accurate, clear, or concise than any of those offered, he has endeavored 
to do so. The leading meaning is usually placed first, and the others in 
the order of their divergence. When, from etymological or other rta. 
sons, one meaning or scries of meanings seems entirely disconnected from 
the preceding, the distinction is marked by a colon. 

** Of course, in a work of this kind, obsolete or dialectic words, or tbt 
special terminologies of art and science cannot be given, but it is beliertd 
that its vocabulary contains all words that are in general use, or that are 
likely to be met with in any but special treatises. 

** The pronunciation whs prepared by the late Prof. S. S. Haldemtn, 
whose extensive knowledge of linguistics and phonology especially quali- 
fied him for the task. The symbolism adopted is simple and easy, and tbt 
key- words |at the foot of each page) are such, it is oelieved, as are pro- 
nounced alike by all, or nearly all, speakers of English." [From ik 
Preface], 

GiLDERSLEBVB, B. L. Latin Primer. (University Pablishing 
Co., N. Y., 1882, pp. 208, 12«.) 

This thoroughly revised and partly recast edition of the Liatin Primer, 
(published in 1875), has boen prepared by Professor Gildersleeve in con* 
junction with Professor Chapman Maupin. 



HOPKINS HALL LECTURES. 



V. 
ETCHERS AND ETCHING. 

Hb. F. Seymour Haoen, F. R. 0. S., England, will give three 
lectnrea on Etchers and Etching, on Tuesday, Wednesday, and 
Thursday, January 2, 3, and 4. 

The following subjects will be treated : 

I. The Principles of Etching. 

II. The Practice of Etching. 

III. The Great Masters of Etching. 

The course will be illustrated by diagrams and examples. 
An article, by Mr. Philip Gilbert Hamerton, on Mr. Haden's Etchings 
may be consulted in Scribner's Monthly for August, 1880. 

VI. 

FRENCH LITERATURE. 

M. Rabillon, Lecturer in French. {In French). Lectures, 
and readings with comments, in Modern French Literature, begin- 
ning Saturday, January 13, and continuing on successive Satur- 
days till further notice. 

VII. 

PHILOSOPHY AND CHRISTIANITY. 

PaoFESSoa George S. Morris, Lecturer on the History of 
Philosophy. Eight lectures which were prepared for delivery on 
the Ely foundation, in the Union Theological Seminary of New 
York City. 

The object of this course is, in brief, to institute a comparison between 
what may be termed the philosophic presuppositions of Christianity, and 
the historic results of philosophic inquiry. 

The dates of the lectures are as follows : 

I. Monday, January 8. V. Monday, January 22. 

II. Tuesday, January 9. VI. Tuesday, January 28. 

III. Monday, January 16. YII. Monday, January 29. 

IV. Tuesday, January 16. VIII. Tuesday, January 80. 



VIII. 

ON POETRY 

As an Bmbodiment of the Spiritual, and an Interpretation of I^ifc. 

Professor Hibam Corson, LL. D., of Cornell UniTersitj. Tei 
lectures : 



I. Wednesday, January 10. 

II. Thursday, January 11. 

III. Friday, January 12. 

IV. Wednesday, January 17. 
V. Thursday, January 18. 



VI. Friday, January 19. 
VII. Wednesday, January 24. 
VIII. Thursday, January 25. 
IX. Friday, January 26. 
X. Wednesday, January 81. 



Five lectures of the course will he devoted to the ^sthetica of English 
verse and prose, and five kctures to the poetry of Alfred Tennyson, Robert 
Browning, and Elizabeth Barrett Browning, as embodying the higbsit 
nineteenth century ideals of individual life and of spiritual ▼itality. 

A detailed exposition of the subjects treated in the course will be givva 
later. 



Particulars in regard to the following courses will be hereafter 
announced : 

1. Pedagogics. Professor Q. Stanley Haix, Ph. D., Le^ 

turer on Psychology. Ten lectures, beginnlo^ early in 
February. 

2. Anglo-Saxon Poetry, Professor James A. Harrisok, of 

Washington and Lee University. Ten lectures, Mondaji, 
Wednesdays, and Fridays, February 12 to March 2. 

3. English Literature. Mr. George W. Cablx, of New 

Orleans. Six lectures, Mondays, Wednesdays, and Fri- 
days, March 5 to 16. 
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SPECIAL LECTURES FOR ADVANCED STUDENTS. 



I. 
LECTURES ON PHYSIOLOGY. 

A conrse of advanced lectures on Physiology and allied sub- 
jects, primarily designed for graduate students in the Biological 
Department of the university, will be delivered by Professor H. 
N. Martin and his co-worlsers in the Biological Laboratory of 
the Johns Hopkins University, on Tuesdays and Thursdays in the 
early part of the year 1883. Physicians desiring to attend the 
course can obtain tickets on application at the Treasurer's Office. 
A registration fee of one dollar will be charged for each ticket. 

The lecture hour will be 1.15 p. m. 

The lectures will be as follows : 

I. January 9, 11, 16, 18, S3, 25\ Six lectures by Professor Mar- 
tin, on ** Animal Heat and the Physiology of Fever." 
II. January SO, February 1. Two lectures by Dr. W. T. Coun- 
cilman, on "Splenic Fever, as illustrating the relationship 
of bacterial organisms to the production of infectious disease." 

III. February 6, 8, IS. Thvee lectures by Dr. W. T. Sjcdowick, 

on ** The Physiology of Reflex Actions." 

IV. February 15, 20. Two lectures by Mr. H. H. Donaldson, on 

*'The Influence of Digitaline upon the Circulatory Organs." 
V. February 27, March 1. Two lectures by Mr W. H. Howkll, on 
" The Influence of the Respiratory Movements on the Circula- 
tion of the Blood." 
VI. March 6, 8. Two lectures by Mr. H. N. Stores, on " The 
Physiological Relationships of Urea." 
VII. March IS. A lecture by Dr.W. T. Sedgwick, " On some points 
in the Physiological Action of Quinine." 

Attendants on these lectures will be assumed to have a general know- 
ledge of the fundamental facts established in regard to the various topics 
discussed. The lectures will be partly based on recent original researches 
of the lecturers, and will also give a critical resum^ of recent publications 
on the various subjects. 



11. 

HISTORICAL LECTURES ON CHEMISTRY. 

A coarse of lectares will be given daring Janaary and Feb* 
raary by Professor Remben and his co-workers in the Chemical 
Laboratory. The object of the coarse is two-fold; to direct atten- 
tion to snbjects which have played important parts in the develop- 
ment of Chemistry, and also to afford the Fellows and advanced 
students an opportunity to practice the art of lecturing. 

The topics for the students have been selected by the Professor 
of Chemistry. The lectures are to be based upon thorough study 
of the original investigations which have been the means of devel- 
oping the subjects discussed. 

A list of the papers studied and a clear abstract of the lectures 
will be prepared, and these will be preserved for the use of future 
students. 

The lectures this year will be as indicated below. They will be given 
on Wednesdays and Thursdays at II a. m., as follows : 

I. January 10, 11, Two lectures by Mr. E. H. Kkiskr, on "The 
History of Ozone." 
II. January 17, 18. Two lectures by Mr. D. T. Day, on "The 
Electro-chemical Theory-." 

III. January 24. 25. Two lectures by Mr. W. C. Day, on " Avo- 

gadro's Hypothesis." 

IV. January 51, February 1. Two lectures by Mr. H. N. Stokbs, 

on " The Idea of the radical in Chemistry." 
V. February 7, 8. Two lectures by Profjcssor Bkmbsn, on 
"Valence." 
VI. February 14, 15, Two lectures by J. R. Dugoak, M. D., on 

" Fermentation." 
VII. February 28, March 1. Two lectures by Dr. H. N. Morsk, on 
** The Significance of Chemical Formulas in the early periods 
of the Science." - 

VIII. March 7, 8. Two lectures by Dr. R. D. Coalk, on " The In- 
vestigations which led to the Conception of Substitution." 

The lectures will be given in the main lecture-room of the chemical 
laboratory. Members of the University who may be interested are 
invited to attend. Other persons desiring to do so may address Pro- 
fessor Remsen. 



CURRENT INFORMATION. 



Dr. Hastings guve a lecture on the Transit of Venus, on Friday, December 1, illustrated 

■' with diagrams, an artificial transit, and maps, and be described the part which would be 

i^ taken by this University in observing this event. An introductory historical statement 

- was given by President Gilman, and the evening closed with a social assembly of the 

" students of mathematics and physics and their friends, who were invited to meet the 

Trustees and Faculty. 

At the recent meeting of the National Academy of Sciences, in New York, papers were 
iread by Professor Remsen, on Sinapic Acid; on the Influence of Magetism on Chemical 
y Action ; on White Phosphorus, (see p. 24). These papers will be prepared for publication 
in the American Chemical Journal. Papers were also read by Mr. C. 8. Peirce. 



J The Library of the late Professor Bluntschli, of Heidelberg, presented to the University 
Ly the Germans of Baltimore, was formally received by the University at a gathering of 

■^ the Trustees, Faculty, and students of historical and political science, in Hopkins Hall, 
Wednesday, December 20. 

W At the meeting of the Historical Seminary, Friday, December 8, Hon. J. H. B. Latrobe, 

g President of the Maryland Historical Society, was present and gave an interesting stat»- 

^ ment of his reminiscences of Madison, with allusions to Monro6, JefTeison, Charles Carroll, 

' Webster, Clay, and other statesmen. 



The Copley Medal of the Royal Society has been awarded to Arthur Cayley, Professor 
of Mathematics in the University of Cambridge, England. 

A list of those who have received this honor, during the last twenty yean, is gixen IxL 
I^o. 7 (page 86) of these Circulars. 

The Rumford Medal has been awarded to Captain W. DeW. Abney, B. E., F. R. a 



RECENT APPOINTMENTS, Etc. 

PROFKSSOK Maupik, Examiner in Latin, has resigned his position in the Baltimore 
City College, to take charge of the school at EllicottCity, formerly directed by PRovnsoB 
J. M. Gabmrtt, who has become Professor of English in the University of Virginia. 

Pbofbssor H. E. Shepherd, late Superintendent of Schools of Baltimore, has accepted 
the position of President of Charleston Ck>llege, S. C. 

Albert S. Cook, Ph. D., (Jena). 1882, Associate in English, 1879-81, has entered upon 
his duties as Professor of English in the University of Cali(pmia. 

Chase Palmer, Ph. D., 1882, is acting as AssisUnt in Chemistry in the Massachusetts 
Institute of Technology. 

C. C. Norwood, A. B., (Davidson), 1878, and Graduate Student here, 1879-82, has been 
appointed Professor of Biathematics in the Maryland Agricultural 0)nege. 



E. M. Hartwell, Ph.D., 1881, has been appointed Instructor in Physical Culture. 

H. F. Rbid, a. B., 1880, has been appointed Assistant in Physics. 

E. H. Kbubb, S. B., Swarthmore CoUege, 1880, has been nominated as a Fellov in 
Chemistry. 

DIED. 

On November 4, 1882, Dr. Julius Friedlandbr, of the firm of R. FriedUnder A Son 
agents in Berlin for the publications of this University. * 

On November 2, 1882, in the twenty-fifth year of his age, F. Bowmait Dosh, who was a 
JBBtdculatadatudeiit^f this University, 187»-81, and has recently been pursuing the study 
of Medicine In Washington. He had been engaged for some time in the service of 
the Department of Agriculture in Washington, where he had won. asv Wjittfscv&Sts^^^i 
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PROCEEDINGS OF SOCIETIES. 



November 1.— Profeoaor Sylreiter in the chair. Forty members preeent. 
Papers read: 

On a Newlj Recognized Agent in Geological Change, bj C 8. Hastings. 

On the Lower Organisms in their Relation to Disease, bj W. T. Councilman. {Ahttrael 

On White Phosphorus, bj I. Remsen. {Ahtbuet w p. 24). 
Officers for the year were elected as follows: 
President, Professor Sy Wester; Vice-President, Professor Remsen; Secretary, H. H. 
Donaldson; Standing Committee, Dr. F. Franklin, Dr. R. D. Coale, U. F. Reid. 

Dtem^btr 6.— Professor Sylrester in the chair. Forty-four members present. 
Papers read: 

On the Transit of Yenus, by C. S. Hastings. 

Notes from the Biological Laboratory, by W. T. Sedgwick;^ 

October 6.— Professor GilderaleeTe in the chair. Twenty-eight members present. 
Papers read: 

On Aesthetic and Grammar, by B. L. GUdersleeve. (AMract om p. 6). 

On the Locality of the Treatise of Palladius de Agri Cultura, by J. R. Harris. (AbMrael 
om p. 6). 

On a Probable Error in Plutarch; by C D. Morris. (Abttraet om p. 6). 

Navnnber 8.— 'Professor GildersleoTe in the chair. Thirty-three members present. 
Papers read: 

On a Search for Functional and Dialectic DifTerences in the Present Systems of the 
Veda, by M. Bloomfield. {Abttrad oh p. 26). 

On Matthew Arnold's Poetry Test, by W. J. Alexander. (Abttra^ on p. 26). 

On the use of 5rt (or mt) in Direct Quotations, by E. H. Spieker. {AMraet om p, 26). 

Jheembor 8. — Professor GUdersleere in the chair. Thirty-three members present. 
Papers read: 

On Quantity in English Verse and the use of the Hexameter, by A. H. Tolman. 

Review of Professor Harrison's French Syatax, by B. F. O'Connor. 

A Note on the Chalcidians, by C. D. Morris. 

On a Fragment of the Cura Pastoralis, by J. W. Bright. 

MUtorUal and TolUieal SeUnce AMSodaHan, 

Momihtif meeHnffS, 

OaUilber 20.— Dr. H. B. Adams in the chair. Twenty-eeren persons present 

Papers read: 

The Past and Present of Political Economy, by R. T. Ely. {AbUrael om p. 27). 

Berlew of Rogers' History of Agriculture and Prices in England (1269-1778), by A. 
Yager. 

November 17.— Dr. H. B. Adams in the chair. Twenty-three persons present 
Papers read: 
Political Economy in Germany in 1882, by R. T. Ely. {Ahttrael on p, 27). 
RoTlew of Economic Science in America since 1876, by B. J. Ramage. 
Reriew of E. G. Scott's DeTclopment of Constitutional Liberty in the English Colo- 
nies of America, by Edward Ingle. 
Notes on Cooperation in Uniyersity Work, by H. B. Adams. (PHnted in HUL and 
Fol. Studies, ii), . 

Weekly meetinfft— October, 
Edward A. Freeman's Introduction to American Institutional History, read by H. B. 

Adams. {AbUraet on p. 26). 
Brief Report of the Annual Meeting of the American Social Science Association, by 

E. W. Bemis. 
Report of Summer Study in Quebec, by E. R. L. Gould. 
Report of a Tour through Virginia, by Messrs. Wilhelm and Ingle. 
From a Connecticut Town to a South Carolina Parish : a Comparatire Study of Local 

Records, by B. J. Ramage. 
Local Government in the Northwest, by K W. Bemis. (AMriicl on p, 28). 
ReTiew of the Pennsylra^a Magazine of History and Biography, by E R. L. Gould. 
Mr. Freeman's Visit to Baltimore, by H. B. Adams. {JSeep.7&, Reprinted in the HiaL, 

and Pol. Studies, t). 

Weeklp meetings — November, 
The District System of South Carolina, by B. J. Ramage. (Abstract on p, 28). 
Plymouth Rock Restored, by H. B. Adama {Ab^Orael on p,2S. See also MagoMine ^ 

Am/erican History , December, 1882, and January, 1883). 
Report on the Bevue Historique, by J. F. Jameson. 
Reports on an Excursion, November 23, 1882, to Joppa, Marylsnd, the original Shire 

Town of Baltimore County and the first seat of St. John's Parish, by the Rot. Dr. 

Leakin, H. B. Adams, Edgar Goodman, and L. W. Wilhelm. 
Reviews (written by request for local publication in Baltimore and posted for the 

benefit of the Seminary) : Mailer's PoUacal History of Recent Times, by £. R. L. 



Gould; Walpole's Short History of Ireland, by E W. "hernia; Cox on Sben 
March to the Sea, and Jones on De Soto's March through G«>rgia, bj B. J. Baa 
Henry Adams' John Bandol|$h (American Statesmen Series), by Edward L 
Warburton's Edward IIL, and Myers' Outlines of Ancient History, b j J. F. Ji 



Math emu s H ced Saeletff, 

October 18.—ProDnsor Sylvester in the chair. Twenty members prasmt. 
Papers read : 

On Certain Successions of Integers that cannot be Indeftnit«l j Continaed, by 
Sylvester. {Abstract on p. 2). 

On a Osss of Multiple Algebras, by C. S. Peirce. {Absiraet om p. 8). 

On Crocchi's Theorem, by J. J. Sylvester. {Abstract om p. 2). 

On Crocchi's Theorem, by F. Franklin. {Abstract on p. 24). 

On a Geometric Locus, by G. S. Ely. 
Mr. W. P. Durfee was appointed Secretary of the Society for the enaaing jasr. 

November 15.— Professor Sylvester in the chair. Twenty members preaent. 
Papers read : 
On a Fundamental Theorem in the New Method of Partitiona, by J. J. Syln 

{Abstract om p. 22). 
On the Maximum Value of a Certain Determinant, by E. W. DaTla. {Abeirmet em§ 
On the Tabulation of Symmetric Functions, by W. P. Durfee. {Abeirael onp.ti 
On the Expression for the Volume of a Tetrahedron in Terma of ita Edges, 1 
Franklin. 

MeUspkyeieeU Club, 

Noveptber 14.— Mr. Peirce in the chsir. Seren members present 

Mr. Peirce made some opening remarks explaining the object of the Clab, and 

tioning as suitable subjects fortreatment the Data of Ethics and Spurious Proposil 
Mr. McDaniel read a paper on Samuel Tyler, a member of the Baltimore Bar, 

wrote on philosophical subjects. 
Ofllicers were then elected for the ensuing year: ' 

President, Prof. G. 8. Morris ; SecreUry, Mr. J. M. Cattell ; third member of tlM 
ecutive Committee, Mr. J. jastrow. 

Ikeember 12.— Professor G. S. Morris in the chair. Twenty-three membera prewa 
Papers read '• 

University and Philosophy, by G. S. Morris. 

Knowledge and the Relativity of Feeling, by J. Dewey. 

On the recent Philosophical Journals, by J. M. Cattell. 



BeOHmora Naturalief Field Club, 

During the winter nearly all field work necessarily ceases; the regular monthly i 
ings of the Club will therefore be discontinued until the spring. The rarions sec 
may, however, hold meetings to discuss any matters which may be of special inl 
to them. 

At intervals during the winter lectures are to be given before the Club on aelectad t 
in Natural Science. The first of this course was delivered by Prof. H. Newell M 
in Hopkins Hall, November 27 tb, on The lAJe and Work qf Charles Darwim, The ad 
was mainly biographical. The character and influence of Mr. Darwin's work: 
the estimate that had been placed upon them by leaders in diflTercnt departmei 
science were also considered. 

The next lecture will be given early in January by Mr. P. R. Uhler, Preaident c 
Maryland Academy of Sciences, on Tbe Geology qfthe Surface Features qf the BaU 
Area, 

Many features in the neighborhood of the city, of pbysiographical or geological Int 
are undergoing rapid change owing to the disintegration of the rock and other a 
A moderate sura has been appropriated by the University for the purpose of obta 
photographs of such localities as are of special geological interest. 

Sorae additions have been made to the collections of the club. Mr. D. T. Da 
brought some very interesting specimens of snakes and insects from Florida. 
Geological and Mineralogical branch has been very active, collecting minerals i 
neighborhood of Baltimore. 



Maryland Biatorieat Society^ 

October 10.— The President, Hon. J. H. B. Latrobe in the chair. 
Paper read : 
Historical Sketch of Bohemia Manor, by G. A. Leakin. 

November 13.— The President in the chair. 
Paper read : 
A Recent Study of the Life of James Monroe, by D. C. Oilman. 

December 11.— The President in the chair. 
Paper resd : 
The Old Towns of Maryland, by L. W. Wilhelm. 
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STANDING ANNOUNCEMENTS. 



Publications Issued under the Auspices of the 
Johns Hopkins University. 

I.— AMERICAN JOURNAL OP MATHEMATICS. 

Professor J. J. Sylvester, F. R. 8., D. C. L., Editor. Quarto. Quarterly. 
Subscription, $6 per year. Vol. i., 1878, 888 pp. Vol. ii., 1879, 408 pp. 
Vol. iii., 1880, 898 pp. Vol. iv., 1881, 884 pp. Vol. v., 1882. 

II.-AMERICAN CHEMICAL JOURNAL. 

Professor I. Kemsen, M. D., Ph. D., Editor. Octavo. Bi-monthly. 
Subscription, $3 per year. Vol. i., 1879, 460 pp. Vol. ii., 1880, 448 pp. 
Vol. ill., 1881, 462 pp. Vol. iv., 1882. 

III.— THE AMERICAN JOURNAL OP PHILOLOGY. 

Professor B. L. Gildersleeve, Ph. D., LL. D., Editor. Octavo. Quar- 
terly. Subscription, $8 per year. Vol. i., 1830, 685 pp. Vol. ii., 1881, 
670 pp. Vol. iii., 1882. 

IV.— STUDIES FROM THE BIOLOGICAL LABORATORY. 

Includins^ the Chesapeake Zoolog^ical Laboratory. 

Professor H. N. Martin, M. A., D. Sc, M.D., Editor, and "W. K. 
Brooks, Ph D., Associate Editor. Octavo. Subscription, $5 per volume. 
Vol. i., 1879-80, 600 pp., 40 plates. Vol. ii., 1881-82. 

A« a considerable portion of the contents of a rolume of the Studies from the Biolog- 
ical Laboratory frequently consists of reprints from the Journal of Physiology, 8UD« 
Bcribers to the latter will be charged only $^).50 for each volume of the " Studies.'* 

v.— CONTRIBUTIONS TO LOGIC. 

Professor C. S. Peirce, Editor. A volume of Logical Contributions, 
by members of the Johns Hopkins University. (Little, Brown <& Co., 
Boston, 1882). 

Contents: The logic of the Epicureans, by Allan Marquand ; On the algebra of logic, by 
Miss Ladd; On the algebra oi logic, by O. U. Mitchell; On relative numbers, b j B. I. 
Giiman ; On probable inference, by C. S. Peirce. 

VI.— HISTORICAL AND POLITICAL STUDIES. 

H. B. Adams, Ph. D., Editor. The publication of a series of Univer- 
sity Studies in American Institutional History, (with special reference to 
the local government and economics of individual States of the Atlantic 
■-"Seaboard and of the Northwest), is now in progress. A list of the 
earlier numbers of the series will be sent on application. Subscription, 
$3 per volume of twelve numbers, comprising from 300 to 400 pages. 



THE JOURNAL OF PHYSIOLOGY. 

Michael Foster, M. D., P. R. S., Cambridge, England, Editor in Chief, 
Octavo. Six parts will form a volume of about 600 pp. Subscription, 
$5 per volume. Vol. i., 626 pp., 17 plates. Vol. ii., 696 pp., 18 plates. 
Vol. iii. in progress. 

This journal is publnhcd in America with the aid of the Johns Hopkins UniTcrsity, and 
is issued from the University to subscribers. 



The Official Pdblications of the University are: 

I. An Annual Report presented by the President to the Board of 
Trustees, reviewing the operations of the University during the past aca- 
demic year. 

II. The University Circulars, issued from time to time, giving cur- 
rent information as to the work here in progress or proposed. 

III. A Bboistbr, giving the list of officers, academic staff, and stu- 
dents, and containing detailed statements as to the regulations and work 
of the University, published near the close of each academic year. 

Announcements of proposed lectures, courses of instruction, etc., appear 
In the University Circulars, or are separately issued from time to time. 



Communications in respect to exchanges and remittances may 
be sent to the Johns Hopkins University (Publication Agency), 
Baltimore. 



HOPKINS HALL LECTURES. 

Notice in Respect to the Admission of the Public. 

In answer to inqairies, and in correction of some carrent mis- 
apprehensions, the following statements are made in respect to the 
coarses of lectures annually given in the Johns Hopkins University. 

1. These courses are academic lectures, designed primarily for tba 
members of the University, and supplementary to toe regular class- 
room work of the students. 

2. As the members of the University rarely require the entire rooin, 
the Trustees have taken great pleasure in inviting other persons, not 
connected with the University, to attend. 

8. As these lectures are not intended for popular entertainment, but 
for the instruction of students, those persons nrst receive tickets, in most 
cases, who are known to be especially interested in a particular course,— 
ladies as well as gentlemen. Preference is thus given, according to tha 
character of the course, to teachers in other institutions, public and 
private; students of medicine, law, etc.; professional men, and others. 
If any tickets remain undistributed,- they are given out to those who 
may have applied for them, in order of application. 

4. The hall is full when 200 hearers are present ; it is uncomfortabk 
if more are admitted. Not infrequently two or three times that num- 
ber of persons apply for admission and often applications for tickets 
cannot oe grante^d. To give the lectures elsewhere would alter their 
character as a pnrt of the ordinary academic work of the University. 

6. There is no general course ticket issued. Applications should ststi 
specifically the course for which tickets are desired. Programmes and 
other current information pertinent to university work may be foond 
in the University Circulars^ sent to subscribers on the payment of one 
dollar per annum, either by Messrs. Cushings & Bailey, Messrs. Jdm 
Murphy & Co., or the University. 

The usa^e of giving personal notification is not likely to be continued, 
and those therefore who have been accustomed to receiving such announce* 
ments, should hereafter consult the Circulars. 

6. It will save much delay if applications for tickets and inquiries on 
these and other routine matters are addressed not to individuals but to the 
Johns Hopkins Uniyersitt, by postal eard^ and answers will be promptly 
returned by mail. Personal applications consume time needlessly. 

^^*The lectures begin at 5 o'clock punctually. The doon 
of the hall are opened at fifteen minates before 5, and the lectures 
do not exceed an hoar in the delivery. 



Calendar. — Academic Year, 1882-83. 

Academic Year Began — Tuesday, September 19, 

Instructions Resumed — Tuesday, September 26. 

Christmas Recess — Friday, December 22-Tuesday, January 2, 

Commemoration Day — Thursday, February 22. 

Spring Recess — Thursday, March 22-Tue8day, March 27. 

Term of Instruction Closes — Friday, June 8. 

Next Academic Year Begins — Tuesday, September 18. 

Instructions Resumed — Tuesday, September 25. 



Appointments of Societies. 

The University societies meet monthly during the academic year 
follows: * 

Scientific — First Wednesday, 8 p. m. 
Philological — First Friday, 12 m. 
Metaphysical — Second Tuesday, 8 p. m. 
Historical and Political Science — Third Friday, 8 p. m. " 
Mathematical — Third Wednesday, 8 p. m. 
Naturalist^ s Field Club — As announced. 



Maryland Historical Society — Second Monday, 8 p. m. 

Maryland Academy of Sciences — First and Third Monday, 8 p. m. 

The Seventh Annual Keport of the President of the IJniversitT 
issued November 11, 1882, and the University Rsqistkr, issued Jum 
5, 1882, will be sent on application. 

The University Directory, Schedule of Consultation Hours etc 
etc., is printed on pages 19, 20, Circular 19. * ' 



The University Circulars, Annual Report, and Register will be sent by mail for one dollar per annum. Price of Volume I of 
University Circulars, with index, bound, three dollars. 



The Johm Hopkins University Circulars are printed by Messrs, JOHN MURPHY d> CO., 182 West Baltimore Street Baltic 
more, from whom single copies may be obtained. They may also be procured, as soon as published, from Messrs CUSJSTNdS 
^ ^^y/^^r, Jio, £0'^^ IVest Baltimore Street, Baltimore. ' 
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Tuesday, September 19. 
Monday, February 12. 
Tuesday, February 20. 
Thursday, February 22. 
Friday, March 2. 
Monday, March 5. 
Wednesday, March 7. 
Tuesday, March 13. 
Friday, March 16. 
Wednesday, March 21. 
Friday, June 8. 



CALENDAR, 1882-83. 

Current Academic Year Began. 

Professor Harrison's Course on Anglo-Saxon Poetry Begins. (See p. 63). 

Professor Mali's Course in Pedagogy Begins. (See p. 63). 

Commemoration Day. 

Meeting of Philological Association, 12 M. 

Mr. Cable's Course in English Literature Begins. (See p. 63). 

Meeting of Scientific Association, 8 P. M. 

Meeting of Metaphysical Club, 8 P. M. 

Meeting of Historical and Political Science Association, 8 P. M. 

Meeting of Mathematical Society, 8 P. M. 

Term of instruction Closes. 



Scientific Notes: — 



CONTENTS. 



PAOB 



MaihtYnaiicn, 

J. J. Sylvester, On Franklin*g Proof of Euler's Theorem, etc. ; 
The Use of Cross Gratings in connection with the Theory of 
Elliptic Functions; On the Number of Fractions in their Low- 
est Terms whose Numerators and Denominators are limited 
not to exceed a Certain Number; On Sub-invariants; Proof 
of well known Development of a Continued Product in a 
Scries ; ^n Erratum. — W. E. Story, On the Non-Euclidean 
Geometry. — G. S. Ely, On the Numbers a«,m in the Proof of 
Staudt's Theorem. — A. S. Hatbaway, On Polygons of Maxi- 
mum Area inscribed in a Plane Curve, • • • . 42-48 

Biology, 

W. T. Skogwick, Method of Varying the Thermal Baclcground 
of Reflex Perception ; Latent or Resting Periods of Vegeta- 
tion. — W. T. Skdowick and J. R. Dcggan, Pleomorphism in 
Pentcillium. — H. H. Donaldson and L. T. Stbykks, Action 
of Digitaline on the Circulatory Organs, .... 48-50 

Philology. 

J. Rkndbl Harris, New Testament Autographs. — M. Wab- 
RBN, Importance of Latin Glossaries and the Codex Sangall- 
ensis. — M. Bloomfisld. Arthur C. Burnell and the Talava- 
kftra Brfthmana. — C. D. Morris, Note on the Cbalkidians. — 
A. H. Tolman, Quantity in English Verse and the Hexam- 
eter. — J. W. Bright, King Alfr^'s Translation of Gregory's 
Cura Pastoralis 61, 62 

Otology. 

P. K. Uhler, Gkology of the Surface Features of the Baltimore 
Area, 62, 68 

PhiloHOjphy, 



G. S. Morris, Conceptions of University and Philosophy. — 
J. Dewey, Knowledge and the Relativity of Feeling, 



64 



Phybics. 

A, L. Kimball, Determination of the Ohm in Absolute Measure, 64 



TAon 



68 



69 



Communications to the Historical and Political Science Asso- 
ciation : — 
J. H. B. Latrobb, Reminiscences of Madison. — W. Allan, The 
Peninsula Campaign of 1862.-— J. 0. Robe, Municipal Politics 
in Baltimore.— R. T. Ely, Money and its Functions. —W. T. 
Croasdalb, Town and Gown. — H. B. Adams, Note on the 
State Inspection Laws, .••«... 66-67 

Contents of Recent Journals: 
American Chemical Journal; — American Journal of Philology; — 
Studies in Historical and PoliUcal Science, . . . 64, 67 

Notes of Recent Lectures : 
Mr. Haden's Course on Etching; — Professor Corson's Course on 
Poetry ; — Mr. Story's Lecture on Michel Angelo; — Professor 
G. S. Morris's Philosophical Course ; — Mr. Harris's Lectures on 
New Testament GreeK;— Mr. Uhler's Lecture on the Geology 
of Baltimore, , . 

Correspondence : 
J. Hammokd; Faa d« Brxtno; B. L. Gildbbslvbtx, 

Recent Publications : 
H. N. Martin and W. A. Moale, Handbook of Vertebrate Dissec- 
tion; — G. S. Morris, Syllabus of Lectures on Philosophy and 
Christianity; — J. Dewey, The Metaphysical Assumptions of 
Materialism ; The Pantheism of Spinoza, . . . • . 

Library of the late Dr. Bluntschli : 

Its Presentation to this University, 

An Account of the Contents of the Library, by J. F. Jambson, . 

Recent Accessions to the Libraries of Baltimore : 
Peabody Institute Library ; — University Library, , . . 

Hopkins Hall Lectures : 
Professor Harrison on Anglo-Saxon Poetry; — Dr. Hall on Peda- 
gogy ; — ^^' Cable on English Literature, . . . . .68 

Proceedings of Societies : 
Scientific; Philological; Historical and Political Science; Meta- 
physical; Mathematical; Naturalists' Field Club; — Maryland 
Historical Society, . 64 

List of University Publications, ...«••• 64 



60 

60 
61 

62 



"1)1.^ o^W^ 



42 



JOHNS HOPKINS 



[No. SI. 



SCIENTIFIC NOTES 

On the work of members of this University in Mathematics, Physics, Chemistry, Biology, Ancient and 

Modem Languages, History, Political Science, Psychology, Ethics, and Logic. 



ATHEMATIC8. 



On Dr. F. Franklin^ s Proof of EvJer^s Theorem concerning 
the Form of the InfiniU Product (1 — a?Xl — «*X1 — «*) . . - , 
hy J. J. StLV£8T£B. 

[Intended for the deferred meeting of the UnlTersltj Mathematical Society, December 
20,1882J. 

Bevolying in my mind Mr. Franklin's remarkable proof of Euler's 
theorem concerning the above infinite product inserted in the OompUM 
jReyuftiaof the Institute of France for 1880, 1 have found it useful to employ 
a certain terminology to enable myself to seize some of the points which 
It contains with a firmer grasp and to clothe it in what seems to me a 
more purely discursive, as distinguished from what, by analogy to geo- 
metrical processes, I am wont to call a diagrammatic form of reasoning ; 
thinking that others may find advantage in what has been useful to my- 
self, I avail myself of the pages of the Circular to give it publicity. 

Let us agree to understand by a diairibution of n any combination of 
unrepeaied integers in descending order, whose sum is equal to n. The 
number of such component integers may be termed the order of the dis- 
tribution. 

If the initial components of such distributions be m — 1, m — 2, . . . , 
(m — i) [where i may be equal to but cannot exceed the order] not fol- 
lowed by an element m — i — 1,1 call i (the number of terms in such 
initial sequence) the conseeutant and the final (i. e., the least) component, 
the eoneluani of the distribution. 

LemmcL, Any distribution of a given integer which does not form a 
single sequence whereof the concluant is either equal to or greater by a 
unit than the conseeutant, may be converted by one or the other (but not 
by either) of two reversible processes (say of loading or unloading) into 
another distribution in which the order is diminished or increased by 
a single unit. 

By loading is to be understood the process of taking away the concluant 
(say u) and increasing the o first terms of the initial sequence each by a 
unit ; and by unloading, that of taking away a unit from each of the com- 
ponents in the initial sequence and adding on an element equal to the 
conseeutant as the new concluant. 

1st. Suppose that the distribution does not form a single sequence. 

If the concluant is equal to or less than the conseeutant it is obvious 
that loading will be possible but not unloading, because the latter would 
give rise to a new concluant equal to or greater than the original one. 

On the other hand, if the concluant is greater than the conseeutant, 
unloading will be possible but not loading, because there will be too few 
terms in the initial sequence to exhaust (by the addition of one unit to 
each) the number of units in the concluant. 

2d. Suppose that the entire distribution forms a single sequence. 

If the concluant is Uas than the conseeutant loading will still be pos- 
sible, because the number of terms in the sequence after taking away the 
concluant will still be not greater than the concluant. 

Again, >f the concluant is more than a unit greater than the conseeu- 
tant, unloading will still be possible because the new concluant will be 
less than the original one even after it has lost a unit by the process of 
unloading. 

Hence the Lemma is proved. 

And as a Post-lemma, it may be stated that when the distribution forms 
a single sequence such that the concluant is equal to or only one unit 
greater than the conseeutant, neither loading nor unloading will be pos- 
sible. The loading on the first supposition is defeated by the fact that the 
diminished sequence will be one too few in number to absorb the units 
which make up the concluant — and the unloading in the second suppo- 
sition is defeated by the fact that the new concluant will be equal to 
(i. e., will be a repetition of) the old one when by the act of unloading 
it is diminished by a unit. 



From the lemma and poet-lemma combined, it follows as an inference 
that all the distributions of any number n may be taken in pairs, (con« 
sisting of one of an even and one of an odd order) unless it should be the 
case that one of such distributions is a term in the series 



1, 2, 8.2, 4.8, 6.4.8, 6.6.4, . . . , 2i — 1 2i — 2 . . . t, 2i.2»— 1 . . . i-^ 1 , . . . 
which represent distributions of the several integers 

8i* — i 8i« + < 



1, 2, 6, 7, 12, 16, . . . 



, « « « 



2 ' 2 

to which the process either of loading or unloading (contraction or ex- 
pansion by a unit) is inapplicable. 

Hence if we denote by fio, n«, the number of distributions of n, into aa odd 
and even number of unropeated parts, we must have no — n« = 0, except 

— — , in which case n« — «, = ( — )•!• 



when n = 



Consequently we have (1 — a?)(l — x*){l —«•)..., i. «., 

<=. — cx) a>*-K 

l-f...-t-(n. — iio)a:»-f-...= 2 (-)*» « , 

which is Euler's theorem. 

To make the demonstration absolutely objection-proof it ought to be 
shown that if JTis convertible into Fby loading or unloading, K will be 
convertible into A* by the reverse process — but this is almost self-obvious; 
for if X has become V by loading, the new conseeutant cannot be greater 
than the old one and will therefore not be greater than the new ooncluant, 
but equal to or less than it, and therefore the process of unloading is the 
one applicable to F, and if X has become V by unloading, the new ooe- 
secutant cannot bo less than the old one and will therefore be greater tbsn 
the new concluant, and therefore the process of loading is the one appli- 
cable to F; this completes the proof, and leaves I think nothing fdrthw 
to be desired. 

In Mr. Durfee's question, treated of in the last number of the CCreviars, 
the object of research is the number of self-conjugate partitions (with 
repeated or unrepeated components) of a given integer n; in Mr. Frank- 
lin's, the object sought for is the number (I or 0) of (so to say oelibate or) 
unconjugate distributions of an integer : the Ferrers-law of conjogatioo 
is of universal application to all partitions — the Franklin-law only to 
partitions with unrepeated components. 

There is, however, a singular parallelism between the two theories ; let 
us agree to call the self-conjugate in the one, and the non-conjugate parti- 
tions in the other, in each case alike special partitions — and denote the num- 
ber of distributions of n into an odd number and into an even number of 
unrestricted parts by (n)„ and (n)« respectively. Then just as the difiTerenot 
between no and n« is the number of special partitions in the one, so it may 
bo shown that the difference between (n)o and (n)« (which is well knows 
to be same as the total number of partitions of n into unrepeated odd parte) 
is the number of special partitions in the cognate theory. 



By a singular oversight in my note in the last dreular, I omitted to 
state that Mr. Durfee's rule is tantamount to affirming that the number of 
self-conjugate partitions or (which is the same thing) of symmetrical par- 
tition graphs for n is the coefficient of ss^ in the series 



1 + ...+ 



xi' 



+ .. 



(I — x^)(l — X*) . .. (1— ««) 

and since this series is identical with the infinite product (1 -f- x)(l-{-x') 
(I -\- x^) , . , the number of self-conjugate partitions is the number of waji 
of distributing n into unrepeated odd-integers, a result which can be ob- 
tained directly by regarding any symmetrical partition graph as made op 
of a set of successively diminishing equilateral elbows or say carpenteit' 
rules, each of which necessarily contains an odd number of points : the 
number of such elbows for any given graph will be the same as the nuis* 
her of points in the side of Mr. Durfee's square nacleoi, and oonsequentlj 
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WO have an intuitive proof of the theorem that the infinite product (I -{- ax) 
(1 -|- ax^)(l -^ ax^) .... is equal to the infinite series 



ar» 



p-a» + . . . 



1 + • • • + jj __ ^aj^i _ a.4) . _ (1 _ a.jt)' 

because the coefficient of a^x" is the same in both expressions. By a simi- 
lar method I obtain an intuitive and almost instantaneous solution of the 
problem to expand in infinite series the infinite products which express a 
Theta Function and its reciprocal ^ and many other questions of a similar 
nature. 

It was the anticipation of the parallelism between the expressions for 
the number of special partitions in the un repeated-numbers and the re- 
peated-numbers theories which led me to find d priori the partition-into- 
odd-intcgers expression for the number of self-conjugate partitions, and 
thus started me on the track of the graphical method of transforming 
infinite products into infinite series : the light of analogy may sometimes 
"lead astray " but it is more often " light from heaven." 



On the Use of Oroaa-Oratings to obtain Certain Developments 
eonnecied with the Theory of Elliptio Functions, by J. J. Syx.- 

VESTEB. . 

[Abstract of a paper read at the Universit j Scientific Association, January 3, 1883]. 

It will be convenient to regard the components of any partition as 
arranged in a natural, say a descending order of magnitude : a partition 
g^raph means a series of points, say the knots in a web or the intersections 
of a cross-grating, lying in lines parallel to two fixed lines : the number 
of points, or lines parallel to one of the boundaries chosen at will, will 
represent the successive components of the partition and the number of 
the lines themselves will be the number of parts in the partition. 

The lines in question may for greater distinctness be termed magnUude 
lines and the crossing ones,^ar< lines. The graph may be termed regular 
when the magnitude lines never increase as they recede from the recti- 
linear boundary to which they are parallel. This, we see intuitively, 
cannot happen without the same condition being true of lines parallel to 
the pari boundary : so that we may say that a regular partition graph is 
one in which the lines and columns of points neither of them ever increase 
in length as they recede from their respective boundaries. If such a graph 
corresponds to a partition without repetitions, the lines drawn in the mag- 
nitude direction must continually contract (». «., contain fewer and fewer 
points) as they recede from their maximum boundary. 

The correlation referred to in the preceding paragraph is tantamount 
to saying that if there be two systems of partitions in one of which a given 
number is set out in every possible way as a sum of t parts none exceeding 
J in the magnitude, and another in which the same number is set out in 
every possible way as a sum of j parts none exceeding i in number, such 
partitions arranged in natural order will have a one-to-one correspond- 
ence, being representable by the same regular graphs with the names of 
the magnitude and part boundaries interchanged, so that there will be 
the same number of partitions in the two systems. 

A partition is self-conjugate when its representative graph, after an 
interchange of the names of the part- and magnitude- lines, gives the same 
reading. 

Such a graph, therefore, must be symmetrical. 

Suppose the number of parts (which will be necessarily the same as 
the largest part) to be t and the partible number n. 

Then its graph may be resolved into i angles fitting into one another, 
consisting of continually decreasing odd numbers and the number of such 
graphs will be the number of ways of composing n with unrepeated odd 
numbers : but it may also be analyzed into a square containing i* points 



and two similar and equal appendages each containing 



n 



i2 



2 



points; and 



consequently their number will be th^ number of ways in which 



n — I 



:2 



may be made up with the nambers 1, 2, ... t, or what is the same thing 
n — 1> with the numbers 2, 4, . . . 2t ; it is consequently the coefficient of 
ft in the development of 



(1— »«)(l-a:*) .,.(1 — a:W)» 



but it is also by virtue of the preceding remark the coefficient of x'^aJ in 

the continued product (1 -j- f^)(^ 4~<>^')(^ + <^')* Hence this continued 
product 

= 14- a -4- a* -\ a^ 

^1— »» ^(1— a:»)(l— «*) ^(1 — a:»)(l— a:*;(l— »•) 



"r • • • "T~ 



»•' 



mT^' + • • • 



(1— 3:»)(1— a:*) . . . (l — a:«) 
The expansion of the reciprocal of (1 — ax)(l — oa?»)(l — ox*) . . , may 
be obtained in a similar manner ; the coefficient of x'*aJ in this product, 
is the number of ways in which n can be composed with j free odd numr 
bers. If we construct a graph with j angles or elbows fitting into another 
such that the number of nodes in each such angle from the outermost 
inward corresponds with any such partition in descending order, the 
graph so constructed will be still symmetrical but no longer regular ; a 
line of nodes instead of being necessarily equal or less in number than an 
antecedent one may jut one degree beyond it, but if the j points in the 
diagonal be removed (as in the example following, the points 

JL • • • • 






8 



whose places are supplied by the numbers 1, 2, 8, 4) then the figure that 
is left is decomposable into two regular graphs with one boundary line^ 
horizontal or vertical, and the other oblique. Hence the fraction above 
given expanded in powers of a becomes 

VI — a;«'*'^*"'^{l — ;r»)(l-a:*)...(l — a^M) + -" 
the only difference from the preceding case being that t points now instead 
of t' are taken away from the graph. 

I might give numerous other exemplifications of the power and grasp 
of this method, but the following two may suffice for the present. I pro- 
pose first to prove the equation between the reciprocal of 

(1 — a*)(l— ax«)(l— oa:») . .. 
and the infinite series 

. ■ a? a x^ o« 

■^ 1 — a: • 1 — oa: "^ (1 — x)(l - ««) ' (1 — ax)(\ — a**) + ' ' ' 

"^ (1 -a:)(l -ar«) . . , (I -a:*) • (I — <u:)(l -ajr«) . . , (1 -ax<) + • • • 
The coefficient of x'^aJ in the continued product is the number of regular 
graphs that can be formed with n> nodes, containing j lines of them with 
no limitations to the number of the columns. We may suppose, there- 
fore, the number of columns to be made successively 1, 2, 8, . , . Con- 
sider the case where there are i columns ; the graph being regular the 

lines and columns will intersect in t^ nodes, and there will be left n t> 

nodes to be made up of t quantities none greater than i (viz., the vertical 
filaments of nodes in the column underlying the squares), and i other 
quantities not greater than t but otherwise unlimited (viz., the horizontal 
filaments of nodes in the hollowed out indefinite parallelogram abutting 
alongside of the square) : that number we well know is the coefficient of 

^. 1 1 .3 

* ^° (1 — aa?)(l — a*«)(l — ax<) " (1 — a:)(l — a:«)(l — ar^)"^ * 

Hence for every value of j the coefficient of x^a^ in the infinite product 
is the coefficient of x^aJ in the infinite series, and consequently the two 
forms when developed must be identical. 

Not to weary my readers I hurry on to the development in an infinite 
series of the product of the two infinite products 
(1 +aar)(l + aa?8)(l + ax*) ... and (1 -f a-»a:)(l + a-iar»)(l + o-»a:») . . . 

Here it will be expedient to explain what I mean by a parallel biparti- 
tion of n ; it is simply a couple of sets of numbers written on opposite sides 
of a line of demarcation, so that the number of the numbers on the left 
always exceeds that on the right by a given difference d, which may be 
any number from zero upwards, and such that the sum of all the elements 
collectively is equal to n. 

When this difference is zero, such a bipartition may be called equi* 
parallel, in other cases parallel with a difference d. 

It is then clear that the coefficient of a;"ai or ar"a-y in the above product 
is nothing else but the number of parallel bipartitions of n to the differ- 
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ence^' limited io contain only odd numbers which most not appear in the 
game arrangement more than once on the same side of the line of demar- 
cation. 

In particular the coefScient of x!^ in the term not containing a will be 
the number of equi-parallel bipartitions of n restricted to odd numbers 
not repeated on the same side of the separating line. 

Form a graph as follows: Supposing one of the bipartitions to consist 
of 6 parts on each side, say a, 6, c, ... 2 ; a, /?, 7, . . . X ; the parts being 
on each side taken in descending order construct angles or elbows in which 



the horizontal sides contain 
c4-l /? + i A-f-1 



a + l h + \ 



l-^-l 



2 ' 2 ' 2 

points, then these will contain 



, and the vertical sides 



* • 



2 ' 2 '" 2 '' ' 2 ' 2 ' 2 

points respectively; on filling them into one another we shall obtain a 



n 



regular graph with B lines or columns made up of -;r- points, and con- 

Tersely every regular graph of -^ points may be resolved into angles 

with sides 7>, p^ ; q^ q^ ; t^t' , , , corresponding to an equi-parallel unre- 

peated odd-number bipartition 2p — 1, ^q — 1, 2r — 1, . ,.; 2p^ — 1, 
27^— 1, 2r'— 1. . . . 

Hence the coefficient of a:" in the term not containing a in the develop- 

ment is the number of regular graphs that can be formed with -^ points 

and therefore the term not containing a is — -r-rz 777^ — . 

° (1 — 3f')(l — a?*)(l — 3r«) . . . 

Now consider the term containing ai to which corresponds a parallel 
bipartition with j more elements to the left than to the right of the sepa- 
rating line : arrange the sets on each side of the line in descending order, 
ktrike off the 6 highest on the left hand side and construct a graph O with 
the sets which remain as in the last case ; then subtract 1, 8, 5, (2; — 1) 
respectively from each of the 6 elements to the left, and place taken in 
ascending order half the numbers of points remaining, over the top line of 
the graph O, there will result a regular graph Q^ and by an obvious 
reverse process every such graph can be made to correspond with a bipar- 
^ion of unrepeated odd numbers having 6 more numbers to the left than to 
the right Hence the number of the parallel bipartitions to the difference 6 

will be the number of indefinite partitions of-o"|*» — 1 + 8 + .. . + j | 



or 



ft ^^ 9' 

— jr^, i. «., the coefficient of a:* in 



Hence the given bi-product when developed must be identical with 



/l+a:(a + a-M 



(i-^'Ki 



+ **(a«+a-«)+«*(a»+a-«)+A| 



In the preceding volume of the Circular I showed how the self-same 
method of points (but very differently applied) serves to establish and 
leads to wide generalizations of the theorem of Jacob!, upon which 
depends the proof of the impossibility of the existence of 8-period func- 
tions. 

In a future number of the Circular^ or else in the American Journal of 
MathematicB^ I propose to. show how to obtain intuitively by a graphical 
construction the expression for the product of the two infinite products 



1 — a* 1 — a» 1— o»* 



. and 



1 — a-* 1 — a-» 1 — 



•5k 



l_-a 1 — a» 1— o» 1— a-» 1 — a-8 1 — a-«-' 

The true inwardness of this powerful analytical method depends in the 
first place on the idea of corrtspondenee^ assisted in the second place (in 
some but not in all instances) by the idea of graphical representation of 
partition numbers restrained to assume a natural order of succession. 

Mr. Ferrers' method, which has lain so long dormant and sterile in 
mathematical soil, has after an interval of 80 years begun to germinate, 
and seems to be about to burst forth into luxuriant growth and efflor- 

« 

escence. 

It is Mr. Durfee*s graphical determination of the number of self conju- 
gate partitions of n, inserted in a preceding Cireular^ that has let in the 
light and air and supplied the fertilizing infiuence needful to bring this 
about. 



On the Number of Fractions in their Lowest Terms whose 
Numerators and Denominators are Limited not to Exceed a Cer^ 
tain Number, by J. J. Sylvester. 

[Abstract of a paper read at the Uniyenitj Mathematical Societ j, January 17, 1883]. 

The fractions for greater simplicity may be supposed to be proper frac- 

1 
tions, except that it is expedient to count in -?- as one of them. To any 

given limit or argument as it may be called, n corresponds a finite system 
of fractions in their lowest terms, which may be arranged in order of 
magnitude ; when so arranged the system will be found to possess some 
remarkable properties, first apparently noticed by Mr. Farey, an English 
mathematician, in 1816, subsequently made the subject of a proof by 
Gauchy in the same year, (reproduced in his Exercises de Mathematiques^ 
t. 1, 1826), and again demonstrated and extended by Mr. J. W. L. 
Glaisher in an interesting paper in the London and Edinburgh Philosophi' 
eal Magazine for 1879, the same journal in which the subject was first 
broached. 

I am under the impression that I have seen somewhere the names of 
one, if not two, English mathematicians who have endeavored to obtain 
an empirical law for the number of fractions corresponding to any given 
limit, but all my endeavors to come upon the traces of those investigations, 
if such exist, have hitherto proved fruitless. Had anything been done in 
this direction prior to 1879, there is little doubt that reference would have 
been made to it by Mr. Glaisher, who goes carefully in his paper of that 
date into the bibliography of the subject.* 

This number for the limit or argument j is obviously no other than the 
sum of the iotients of all the numbers from unit up ioj. 1 shall use Ts 
to denote the sum of all the totients of all the integers not exceeding x, 
where x is any positive quantity whatever, and show bow to make T^xthe 
subject of a functional equation, from which limiting functions to its value 
may be deduced. To this end consider the two sets of terms 1, 2, 3, ... i 
and t + 1, i + 2, . . . j, where j = 2* or 2t+ 1 indifferently. 

The number of times that an integer r is contained in any given set of 
quantities, or rather the number of quantities in the set which contain r, 
1 call the frequency of r in respect to the set. 

Looking to the two sets here in question it is easily seen that the fre* 
quency of any integer qud the second set must either be equal to its fre- 
quency qud the first set or exceed it by a single unit. The cqui-frequent 
and unequi-frequent integers are determinable by the following theorem 
which I call the theorem of harmonic division. 

Let jV in general denote the integer part of j/^ if it is a fraction, or the 
whole of it if it is an integer. 

Write down the successive ranges 

j» j — 1» j — 2, . . . ja + 1 ; JtJ2 — 1. • • • J3 + 1 1 

Ja*Ji 1| • • 1J4 + 1 1 .741.74 — li • • $Jg + 1 . . . 
where it will be understood that if Ja = j*+ii the range jjt . . . becomes 
abortive. 

Any number which appears in the first, third, fifth . . . range is cqui- 
frequent and any number which appears in the second, fourth . . . rani^^e 
is unequi-frequei>t in respect to the two given series 1, 2, ... t; t + 1, 
t + 2. . . . j. 

This theorem will be found to be demonstrable without the slightest 
difficulty. 

The second theorem required is one of which a demonstration almost 
' instantaneous and conclusive is given in the Excursus on Rational Frac- 
tions and Partitions, {Am, Jour. ofMath.^Vol. V, No. 2), viz., that the sura 
of the products formed by multiplying the frequency of any integer in 
respect to a given set of quantities by its toticnt is equal to the sum of the 
quantities contained in the set 

This proposition shows that if/r,/^r be the frequencies of r in respect to 
the two last named sets and rr its totient 

r = 00 

1 (fr-/r)rr = {l + 2 + ...+j)-2(l-\.2 + ... + i), 

r=l 

*Mr. Glaisher, however, takes no notice of M. Halphen's important extension of Far^y'i 
theory, published in the Proceedings of the Matbeniatical Society of France, and followed 
by another on the same subject by M. Lucas, nor of Herxer's table in 1864, nor Hrabak's, 
1876. 
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nod the theorem of harmonic dlTiaion shows that the left hand side of 
this equation is equal to 

A=ii A=yt A=it 

2 rX + 2 i"^ + 2 i-^ + . . . 

A=i2+l A=y4 + 1 A=/« + l 

because /^r — fr ^= 1 for the odd-ordered, and = for the even-ordered 
harmonic ranges. 

The separate sums above written are obviously the same respectively as 

Hence, if we write 

' • « • • 

when j is even integer 

^y=(l+2 + ... + 2t)-2(l-|.2+...+t) = t«=:'^^, 

and when j is an odd integer 
*^ = (l + 2 + ... + 2rri)-2(l + 2 + ... + t) = (i+l)« = ^^?±lL'. 
If now we write for any positive quantity dP, 

it may be shown by aid of the above results that for all values of x not 
less than unity, 



^^x 



X* X ^ ^X* . X . 1 



or>~-^. 



^« = or<^ + ^ + -j-. 



ftod from these two inequalities limiting values to 7\x) may be deduced 
by a process of successive approximation in principle the same as that 
employed by mo in the Am, Jour, of Math,, Vol. K, No, 2fpp, 124, 125, 
in connexion with TchebychefTs theory, but differing from it consid- 
erably in the mode of application and in the character of the results to 
which it leads. 

The subject has been for so very short a time studied by me that I feel 
it desirable to reserve this part of its development for a future communi- 
cation, but I am in a position to state that it is possible to find superior 
and inferior limits to 7!r, say Lx and Ax, such that Lx shall be of the 
form Mx^-^-Nx-^- a rational integral function of log. x and Ax of 
a similar form, Af^x' -|~ ^^^ 4~ another rational integral function of x, 
where M, M^ differ by a quantity less than any quantity that may be 
aasigned from one another and from a number X found from the equation 

HI — T+T"" 16+26 • • •) = T ' *• *» ®^"** ^ ^Z"'- 

Accordingly the ultimate, or so to say asymptotic, value of -j- is 8/ir> 

where 7^ is the number of pairs of integers not exceeding x, which are 
relatively prime to each other ,* consequently since the total number of 

•Qch pairs is ultimately in a ratio of equality to — ^— , it will follow, 

if the above assertion is correct, that the chance of two arbitrary inde* 

pendent integers, being relatively prime to one another, is ~ ; the odds 

in favor of two such numbers being relatively prime, are thus very 
nearly expressed by the ratio of 60792 to 8926S ; that is to say, are 
pretty nearly as 76 to 49 or a trifle better than 8 to 2. 

In what precedes I have used the simplest means or formula sutflcient 
for obtaining a functional equation to the sum-totient Tx, but the theorem 
of harmonic division admits of a very wide generalization, and accordingly 
the fiinctional equation admits of an indefinite number of distinct pres- 
entations. 

Thus instead of j belonging to the series 2i, 2t-f- 1 it may be considered 
as belonging to the series ki, iH-}-*l, . . ., ki-j'(k — 1), and the theo- 
rem of harmonic division then is as follows : calling the ranges commenc- 
ing with (4-) »nd ending with ( ^tti ) "^ ^» range number A where X 
may be understood to be any integer from upwards (0 itself included) 

if the residue of X in respect to Ac is /i and if /V, and fr are the frequen- 
ces of r in respect to the two scries 1, 2, . . . j, 1, 2, . . . i, then when r 
belongs to the range whose number is A and the residue of X in respect to 
k is (A) it will be found that/^r — A/r= (X). 
By way of example suppose A; = 8, then writing 

»;=(55+ 4-*4) +(4"'" 4~^4) "•'••• 



it mfty readily be prored that MCording m j ^i 8<, or Si + 1, or tti+t, 
^ will equal 8t>, or 8t> + 8i+ 1, or 8t> + Oi+ S, and ilmilarly if 

then ^j according as j = Art, or Act -j- 1, ... or Art -f- (A — 1) will have h dlf- 
tinct and perfectly determinate values of which the first will be j* and 

thela.t*-^(j + l)'. 

More general formulae still may be obtained by supposing^' ss ibt -(- r, 
y = k^i -(- r^, where Ac, k^ are relative prime numbers and r, r^ less than 
kf k' respectively. 

Let P=^kkH-\'R, R being less than ky and congruent to r in 
respect to modulus k and to r^ in respect to modulus, then if we divide 
P into harmonic ranges and call/r,/V the ft'equendes of r in respect to 
the two series 1, 2, . . . j ; 1, 2, . . . j^ and call v the number of the range 
to which r belongs, and d, 6^ the residues of v in respect to kk^ respect- 
ively, it will be found that kfr-'k^fr=.6'-^6. 

Take as an example i = 20, j = 41, j^ = 62. so that At — 2, *^ = 8, then 
P= 126 and for v = 0, 1, 2, 8, 4, 6, 

d = 0, 1, 0. 1, 0, 1, 
d' = 0, 1, 2, 0, 1, 2, 
d/_-d = 0,0, 2,1,1, 1, 
the harmonic ranges of P beginning with Range No. 2 will be seen to be 
126 — 68,62 — 42,41 — 82,81 — 24,28 — 21,20—18, 17—16,16 — 14, 
13, etc , and the corresponding frequencies of the numbers in those rangea 
in regard to the series 1, 2, ... 41, 1, 2, .. . 62, will be seen to be 

1, 0; 1, 1; 2, 1;2, 1; 8, 2; 8, 2; 4,^; 4, 8; . . .respectively, 
and we have 2.1 — 8.0=2, 2.1 — 8.1 = 1, 2.2 — 8.1=2, 2.2 — 8.1 = 1, 
2.8 — 8.2 = 0, 2.8 — 8.2 = 0, 2.4 — 8.2 = 2^^ 2 4 — 8.8=1 . , . , in which 
the recurring period is as it ought to be, 2, 1, 1, 1, 0, 0. 

By means of this division a still wider latitude could be won were it 
worth while, for the expression of the functional equation to the sum- 
totient Another statement and further extensions of the theory are con- 
tained in a Note intended for publication in the CompUa Rendua of the 
Institute of France. I may add that I have had a table constructed of 
the value of Tx for all values of x up to 600 inclusive, and that Tx is 
always intermediate within this range between S/vr* x' and 8/n-* (x + 1)* 
— a very noteworthy result : and which I have little doubt remains true 
for all values of a. 



On SubinvarianUf by J. J. SYLVEerrEB. 

Professor Sylvester's memoir is continued in the last number ( Vol, F, 
No, 2) of the American Journal of Mathematics, 

Section 8, On the Algebraical Deduction of the Ground-forms of the 
Quintic, is completed from the last number. Section 4 treats of Perpetu- 
ants, the name given by the author to absolutely irreducible subin variants. 
Next follows an Exeursue on Rational Fractions and Partitions which 
contains in an improved and more complete form the author's theory on 
Simple Denumeration originally given to the world in the year 1866. 

At page 128 will be found stated an analytical expression for the func- 
tion whose residue is the generating function to any such denumerant. 
As mentioned in a footnote to that page it is a sum of terms whose num- 
ber is the sum of the totients of all the numbers up to a given limit. 
This number may be called a sum-totient and to one unit prbe is identical 
with the number of entries in a complete table of unequal vulgar fractions 
whose numerators and denominators do not exceed a given number ; such 
tables have been published with the values in decimals or their logarithms 
annexed, by the late Mr. Goodwyn in 1818 and by Sir George Airy '' some 
years ago " * ; the theory of the eum-totieni forms the subject of a communi- 

*See PkU. Mag.^ September. 1871. The table therein referml to as haTiiiR been intro- 
duced "some years ago" to the Institution of CItII Enelneers in London during a di»- 
cuasion on driving wheels and published in the selected napers of their transactions, is 
not mentioned in Mr. Glaishers Report on Tables incluaea in the British Association 
"Report, 1873," alongside of his mention of Goodwyn's tables. Hence it seems sife to 
infer (knowing Mr. Glaisher's character for exhauatiToness) that Sir George's table had 
not been published at that date. This, however, is not uecisive, inasmuch as in Mr. 
Glaisher's paper on " A Property of Vulgar Fractions " in the PhU, Mag, for 1879, hia 
bibliography of the subject contains no reference to this table. Efk revanche^ the author 
of the table makes no reference either to Mr. Glalsher or to Mr. Goodwyn, nor does he 
say a word of the remarkable property of such tables first observed by a Mr. F^arey, and 
subsequently demonstrated by Cauchy, which perfectly explains A prU>ri the so-called 
*' Systematic Interruption" which Sir George appears to hare become acquainted with, 
solely firom obMrration. 
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cation to the Mathematical Society of the Univenity of which an account 
it given in the present numher of the Circular. The ExeurtuM also con- 
tains an incidental discussion of Jacohi's theory of the relation between 
the ascending and descending developments of an Algebraical Fraction. 



Proof of a wdl'knoum Development of a Continued Product 
in a Series, by J, J. Sylvester. 

[ Abstract of a paper read at the UnWenltj Mathematieal Society, Janoaiy 17, 1888]. 

To prove that the general term in the development in a series of powers 
of a of the reciprocal of (1 — a)(l — ax) ... (1 — ax*) (say of Fx) is 
(1 — a.y+i)(l_a.y+»)... (\ ^ xJ -^ *) -^ (1 ^ x) {I — x*) ... (l — x).aj 
iay Jxa^, I proceed as follows. 

I call the coefficient of aJ in the development Xj^ and show that every 
linear factor of Xj is contained in Jg. 

Any such factor, say (^9 — pj), is a primitive factor of x' — 1, where r 

is any integer such that E--^ — E E^ = 1 and it is unrepeated. 

r r r 

Let T = p, and let the negative minimum residue of i — 1 in respect to 
r be — d. 

Then Fp is equal to the product of 6 linear functions of a divided by a 

power of (1 — ar)y and consequently the only powers of a (say a*) which 

appear in its development will be those for which the residue of in respect 

t4-0 i 6 

to r, is 0, 1, 2, . . . d, and consequently E — E — — E — = 0. 

T r r 

Hence aJ will not appear therein : so that Xj vanishes when any factor 
of Jx is zero, and consequently since every such factor is unrepeated Xj 
contains Ja . 

But Jx is obviously of the degree ij in x, and Xj which is the sum of the 
j-ary homogenous products of 1, x, x', . . . , xi u oi the same degree. 
Hence the two functions of x can only differ by a constant factor. On 
making x=zlj Fx becomes (x — a) ~ S *o ^^^^ ^J becomes 

(j + l)(j + 2)...(j + i) 

2...t 
and Jx becomes the product of vanishing fractions 

l-a^y-H l^a>>+s 1 --»y+ i . ,..,,j-|-2 i±} 
1— a: ' 1 — 2:2 »••• "YH^'*-*-' W-hMi ^ '"' i ' 

Hence Xj = Jx. Q. B. D. 

The expansion of (1 — ax)(l — ax*) ... (1 — ax*) in terms of powers of 
a may be verified in like manner. 

It is not without interest to observe (if the remark has not been made 
before) how this development is connected by the principle of corres- 
pondence with the preceding one. 

Throwing out by multiplication the factor (1 — a) in the denominator of 
Fx we obtain the reciprocal of (1 — ax) (1 — ax*) . . . (1 — aa:*),say 

^~ under the form 

(1— ») . (1 — «») . .. (1 — x«-») ' 

Consequently the number of ways in which n can be divided into 
exactly j parts 1, 2, ... t (repetitions admissible) is the coefficient of x» 
in the expansion according to ascending powers in x of the above multi- 
plier of aJ , 

But if any such partition be arranged in ascending order, and 0, 1, 2, 
. . . (j — 1) be added (each to each) to its components, it is converted into 
a partition without repetitions, and by a converse process of subtraction 
each such partition is convertible into one of the former, but in which 
either repetition or non-repetition is allowable. Hence the unrepetitional 



partitions of n — 



j* —.; . 



intoj parta limited not to exceed i — j'\'h ^&^® 



a one-taK>ne correspondence with the free partitions of n intoj parts limi- 
ted not to exceed t, and must be equal to them in number. Hence the 
coefficient of aJ in 0( — x) may be deduced from that of aJ in (Ox)-^ by 

multiplying the latter by xHO'-/) and changing i into t — j-j-l. Hence 
the general term in Q( — x) will be 

(l_jgi-H)(l — a-i-H)... (1 — ar^) <*-t-i 
(I — i)(l-*«)..,ll — «<-i) * * ai which is right 



When t s=s 00 each of these developments (like a multitude of others, 
including the Theta-functions) may be obtained intuitively by the graphi- 
cal method of points given in my communication to the Johns Hopkins 
Scientific Association at its last meeting; it remains a desideratum to 
apply the same method to the above two developments, or either of them, 
for the case of i.* 

In the Ferrers, Franklin, Durfee-Sylvester and other conjugate systems 
of partitions, the partible number is the same for the corresponding par- 
titions ; in this last example, (and the like will be shown to be the use in 
the graphical development of the Theta-function, and its generalizations), 
the one-to-one correspondence is between partitions of two different 
numbers. 



^ Not to— the reeuU derired springs from the immedUte applicaUon of a general logi- 
cal principle m will hereafter be shown. 



Erratum, by J. J. Sylvester. 

In the article headed A Worid on Nonions in the dreular^ No. 17, p. 
242, near the middle of the page, for the words ThoM forms can he derived 
from an algebra given by Mr. Charles S. Peiree^ {Logic of RelativeSf 1870), 
read Mr. C. S. Peiree informs me thai these forms can be derived from, his 
Logic of Relatives^ 1870. I know nothing whatever of the fact of my own 
personal knowledge.* I have not read the paper referred to, and am not 
acquainted with its contents. The mistake originated in my having left 
instructions for Mr. Peiree to be invited to supply in my final copy for the 
press, such reference as he might think called for. He will be doing s 
service to Algebra by showing in these columns how he derives my formi 
A-om his logic. f The application of Algebra to Logic is now an old tale 
— the application of Logic to Algebra marks a far more advanced stadium 
in the evolution of the human intellect; the same may be said as regards 
the application by Descartes of Analysis to Geometry, and the reverse 
application by Eisenstein, Dirichlet, Cauchy, Riemann, and others, of 
Geometry to Analysis — so that if Mr. Peiree accomplishes the task pro- 
posed to him, (bis ability to do which I do not call into question), he will 
have raised himself as far above the level of the ordinary Algebraic lo^l^ 
dans as Riemann's mathematical stand-point tops that of Descartes. 

It is but justice to Boole's memory to recall the fact that, in one of H\c 
papers in the Philosophical Transactions, he has made a reverse use ol 
logic to establish a certain theorem concerning inequalities, which is vex-^^ 
far from obvious, and which I think he states it took him ten yeara ^c 
deduce from purely algebraical considerations, having previously seen \ I 
through logical spectacles — I mean, by the aids to vision afforded him l>j? 
his logical calculus : this theorem I believe (or at least did so when it im 
present to my mind) must of necessity admit of a much more comprehc 
sive form of statement. 



*I hare alio a great repngnanee to being made to speak of Algebras in the plunl : ^ 
would M lief acknowledge a pluralit j of Qods as of Algebras. 

fl had nnderstood Mr. Peiroe to saj that these forms were actually contained in t>^ 
memoir. 



On the Non-Euclidean Geometry, by W. E. Story. 

[Abstxaet of an article in the American Journal of Mathematics, Vol. V, No. 2]. 

The non-Euclidean Geometry may be considered from either of t^^ 
points of view; its peculiarities may be regarded as due to a constM'*^ 
curvature of space (distance being measured in the ordinary way), or ^ 
the use of a peculiar kind of measurement (Professor Cayley's "projec- 
tive ** measurement). It is from the latter standpoint, which offers som^ 
decided analytical advantages over the other, that the subject is here cod' 
sidered. Professor Klein has generalized the definitions of the projectif^ 
distances between two points and between two planes ; in this paper 
analogous definitions are given for the distances between a point and s 
plane, a point and a line, a plane and a line, and two straight lines, snd 
the conditions for parallelism and perpendicularity are established. We 
speak of points, planes and straight lines as geometrical ** elements" of 
different species, and describe the mutual relation of two coincident points, 
two coincident planes, a plane and a point in it, a straight line and a 
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point in it, a plane and a straight line in it, or two intersecting straight 
UiMi, as a "coincidence,** or saj that **one element lies in the other; '' 
- then it is prored that, with the definitions of distance here given, Uie 
ninimam distance between an element of a given species on a given ele- 
ment and an element of a given species on a second given element is pro- 
portional (when not 0) to the distance between the given elements. The 
Idea of length, exemplified in the length of a carved line, is eztraded to 
the ** coarse " of a oontinaouslj moving plane or straight line. The non- 
Eoclidean area of a surface and volume of a solid is defined, and expres- 
sions for the drcamference and area of a circle of given radias, and the 
aorfikce and volume of a sphere of given radius, are obtained. It is 
shown that a sphere of quasi-infinite radius fills all space and has for 
its surface two coincident planes : a great circle of this sphere then con- 
sists of two coincident straight lines. These considerations lead to 
the determination of the length of the whole straight line, the circum- 
Ibrence and area of the whole plane, and the surface and volume of all 
space. The area of a spherical triangle is obtained as a multiple of its 
** spherical excess,'' the multiplier being the square of the sine of a con- 
stant multiple of the radius of the sphere. The area of a plane conic is 
also obtained as a complete elliptic integral of the third kind in Jacobi's 
ibrm n(u, a). The formulae of the non- Euclidean spherical trigonometry 
are shown to be deducible fh>m those of the ordinary spherical trigonom- 
etry by replacing each angle by a constant multiple of that angle, and 
each side by a constant multiple of that side divided by the sine of a con- 
stant multiple of the radius of the sphere. 



On the Numbers a«,«i, which occur in connection wUh the 
Proof of Staudfs Theorem concerning Bernoulli's Numbers, 
by G. 8. Ely. 

[Bead at a meeting of the Unirenitj Mathematical Sodetj, January 17, 18B3]. 

These numbers, generally known as A"0"^, are defined as follows : 

Tn{m — 1) 



.m = wi» — m(m— !)» + 



(m — 2)'»— . . . + (— )«-iml» (I) 



d the following properties of the numbers are known, 

m z= n Oii^st = m / 

m>n a„,i,» = (mod. m/) 

^ow expanding — -^-r by Maclaurin's formula we may write 



(2) 
(8) 
(*) 
(6) 



(d\» d* d 

Cj-J is not <^-r-i but Cj- repeated n 

(d\» 1 
c 7- 1 — rr: are 
de/ c -f- 1 

recognized as the numbers a«,M by the property (5). But making e = 1, 

we hsfe 

^Tfi = T - (2' - 1)«.|? + (2* - i)B.r, - «*«• (7) 

Therefon 



_\»-I. 



(-) 



2n / 



2S«(2«- — 1) 

+ ... + (-)*-«*.-i.i«-i). (8) 
^e properties of the numbers a^^m ni&y be noticed. ^ 

I Since the right hand member of (7) contains no even powers of x 
(** excepted) we have necessarily 

TbiiiA«8, 

1.2» — «2. 2* -1-640. 2« — 1660. 2» + 1800. 2 — 720 = 0. 

n. 2«^«.i-. 2a..«-(-i)«+i (10) 



(■ 



For example n =^ 6 

1 _ 80 -f- 160 — 240 -t- 120 = 1. 
That this is true generally may be proved as follows : 
Assume that 

.2 «»-i.ii-i — 2 «•-!.« = (— 1)", 

then by formula (6) 

««,i + «ji.s -H aii.6 + etc. = a«~i.i + 8a,-i,i + ^a%-\,% + 6a,_i,4 + etc., 

a..i + a.,4-f ««,« + etc.=»2a„_i,i + 2tf._i,i + 4a._i.8+4a,«i.4-hetc. 

•*' .2 («•.!••- 1 — «».«)=— 2a=(aii-i.ii-l — fli»-l,«). 

Therefore if (10) is true forn — 1, it is true for n, etc. 

III. Iff! is odd 

<=oo •=oo 

2 Vm-i = 2 «-,si. (11) 

Thus n =» 7, 

«7 1 + «7,6 = fl7,3 + «7.«» «.«. 

126 + 1 6800 = 1806 + 16120. 

Sri 

The general truth of formula (11) follows from making e=^p = e^ in 

formula (6). For substituting x+ — - for » in (7) it is readily seen that 

8 

- is real. But in the 



thecocfiicientof ^«+i in the expansion of 



.2»t 



expansion of 



1 



+ 1 



in terms of the numbers On,, 



pe*-Hl 

2 ozn+i.St-i occurs as the coefficient of p* and 



«=rl 

2 <>s»+i.s« 



(c 



c< 



<( 



Hence that the coefficient of r>«+i may be real it is necessary that these 
expressions should be equal. 
» = c» < = oo 

IV. 2 2«».,8i-i= 5(oa«,st-i + ai»,8<). (12) 

Thus n s 8, 

2(a«.i + ««.4) = fl€^i -f fls,.^ + ««,5 + ««.«, ». «. 

2(1 + 1666) =62 -h 640 -f- 1800 + 720. 

This follows from the expansion which has been criven of by 

** ««+l ^ 

making c equal to p and /i' successively where p and p' are the imaginary 
cube roots of unity. Adding the two expressions thus obtained the coeffi- 
cient of «^ is found to be 

• = c» « = c» 

2 2 <'2-.Si-i — 2 («am3i-i + a2«.si). (18) 

But ^ . • 8 1 



' + ' 



I 



= 1 _ (2. _ l)(8« - l)B,iL + (2* - 1)(3« - l)il.|! - etc, 

and the coefficient of 3^{n > 0) is zero. 
This esUblishes the truth of (12). 

y. Let = u. Then by successive differentiations we find that 

in which ^i,i = 1, 

g^i gxt ffi,i =18 2, 

^4.1 ^4,1 ^4,8 ^4.4 = 1 7 12 6, 

etc., etc., 

and it is evident from the laws of differentiation that the equation among 
the ^'b is 

^^iHW = w*^'*-!."* + (** — l)p«-i.«-i- 
It is then evident from (6) that 



r 
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Now it is well-known (vide Boole, Fin. Diff., p. 97] that 

«'-=-a+»)(i+o(i+o- 



etc. 



etc. 



The solution of this set of equations for 3— is given by (14). 

oaf* 

The same solution, — with a change of alternate signs, — holds for the 

successive differential coefficients of — r— ; . 

e*+ 1 

We see therefore that if we have the two series of symbolic equations 

U + 1) =2xi, (X-1) =2yj, 

(^ + l)(^ + 2) =8/x3, (A-l)(^-2) =8/y„ 

(il-|-l)(^ + 2)(>4 + 8) = 4/a:„ (^ _- i)(X-2)(X - 8) = 4 /y„ 

etc., etc., 

where, after expansion Ak an actual quantity is to be substituted for A^ a 

representative quantity, and solve them tot Au^ we obtain in the first case 

-4* = «*+!,*+ l«Jk — «*+l,Jk«*-l+. . . + ( — )*«*+l,l| 

and in the second case 

-4jk = ajk+i,if-|.iyjk + aA+i,iyir-.i + . . • +«*+i,i« 
This solution may be used to obtain some relations among the numbers 
On^m' Thus, in a paper on Generic Equations (Quar^. Jowr,^ Vol. IV), 
Blissard gives the two symbolic equations, 



P(P-l)(P-2)...(P-n + l) = (-)- 



nl 



P(P+l)(P+2)...(P+n-l) = - 



n + 1' 
n! 



n+i* 



where after expansion P» becomes P„ and P» = ( — )»-*^«_i. 

By giving n successive values, knowing that Pi = — -5-1 and solving 
the above equations and substituting B'% for Ps we find 

and Bu^.^^fyy^^^y 

Now Pin ^ 1 = (n > 0) therefore solving the above equations for Pj^ -i- 1 
we find 

and ^/""^ilH-T)^^^' 

where in each case n > 0. 



On Polygons of Maximum Area Inscribed in a Plane 
Curve, by Arthur S. Hathaway. 

[Abstract of a paper read at the UnlTersltj Mathematical Societj, January 17, 1883]. 

A condition that the area of a polygon whose vertices lie within pre- 
scribed limits shall be a maximum is, that the vertices lie upon the limit- 
ing boundary so that the tangent at each vertex is parallel to the line 
joining the adjacent vertices. This is sufficient if no such tangent crosses 
the boundary at the point of tangency. The reciprocal of this polygon 
with respect to the limiting boundary, gives a polygon of minimum area 
whose sides lie without the boundary. 

Maximum polygons inscribed in a given locus, are therefore particular 
cases of polygons inscribed so that the tangent at any vertex and the lino 
joining the adjacent vertices meet on a given line, (the line at infinity). 
The p vertices of such a polygon count each for a pair of consecutive 
points upon the boundary; but these 2p conditions are not all indepen- 
dent if greater than the number of conditions which determine the bound- 
ary. For example, for /> = 3, six font of ^ J" M constants will 

determine a curve of the n'th degree, such that a given triangle is a maxi- 
mum triangle inscribed in it; and if, for n = 2, these six constants were 
all independent, not every triangle could be a maximum triangle inscribed 



in a conic The fact is that there are five independent conditions deter- 
mined by the three vertices and the given line ; and the sixth condition 
that the third tangent and opposite side shall intersect upon this Hue, upon 
which the other two tangents intersect their opposite sides, is simply Pas- 
cal's theorem applied to the hexagon formed by the three doubled points. 
If the conic is to be a circle, the vertices must satisfy two conditions, 
T2» =28* =81». If any point be taken, satisfying the single condition 
that it lies upon the conic x« -f- y* == »«, the remaining p — \ points of the 
inscribed polygon, s = being the given line, are completely determined 
each by the two conditions that the coordinates of successive vertices are 

obtained by repetitions of the substitution {—?aO\ upon (x, y, t), 

\ OOy/ 

where C—LElJZ—\ U a primitive ;)'th root of unity. In any case, the 

number of independent conditions cannot exceed the number of constants 
in the form of the curve increased by the number of the vertices — which 
is the total number of constants at our disposal. 

Similar conditions are applicable to surface content or volume content 
included by a given number of points in a limited portion of space ; and 
so on. When the limiting boundary is a system of planes the vertices 
must lie at the points of intersection for a maximum content ; and if these 
intersections are regularly arranged, the selection of a given number of 
them including a maximum content may be made in accordance with the 
principle that the points on the boundary consecutive (adjacent) to any 
vertex must lie within the locus generated by the given vertex moving so 
that the content included by it and its adjacent vertices remains unaltered. 
The simplest problem of this kind is that (brought up at the last meeting 
of the Society) of finding the maximum value of a determinant of n'th 
order whose constituents all lie between two fixed limits. 
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An Improved Method of Varying the Thermal-Background 
of RefUx'perceptiony a Note by W. T. Sedgwick. 

[Abstract of a communication to the Unirersitf Scientific Association, December 6, 1882]. 

The background of conscious preception, physiologically speaking, is 
that standard (usually unconsciously held) with which we compare any 
stimulus which awakens consciousness. The pricking of a pin is only 
perceived after it has attained sufficient intensity relative to a back- 
ground of other stimuli, to arouse a consciousness of its existence ; t. €., 
it is difference of condition or stimulation which makes itself felt. 

In the same way we may regard a refiex-background as existing rela- 
tively to stimuli which can produce movements only when the difference 
between them and the background becomes sufficiently great. 

It is plain that such backgrounds may vary from time to time under 
varying conditions ; so that a stimulus which to-day provokes conscious- 
ness or movement, may to-morrow fail to produce either, A pin-thrust 
would be unperceived by one whose hand was being crushed, and a drop 
of acid on the left foot of a frog may cause no movement when the sci- 
atic nerve of the right leg is powerfully stimulated by electricity. In 
these cases a background commonly responsive is so profoundly affected 
by the greater stimulus as to neglect the lesser — and an impression so 
conspicuous and so effectual is called an ** inhibition." 

Quite aside from a background so disturbed, wo may have one in which 
comparative equilibrium exists; and in order to bring about inequili- 
brium any stimulus must likewise here produce an effect sufficiently dif- 
ferent in intensity, or in kind, from the background with which it is to 
be compared. A little refiection will show that in this case the stimulus 
does not commonly need to be so great as in the more complex case of 
inhibition, since in inhibition not only the resistance of the background 
but also of the other stimulus has to be overcome. 

The reflex-background has been studied hitherto chiefly in connection 
with inhibitions, but in so far at least as thermal stimuli are in question 
the author has devised a means of varying, uniformly and gradually, the 
background as a whole, and of observing the effect upon reflex actions of 
such variations. 
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The method is as follows: A decapitated frog is so hung in a moist 
chamber as to allow one leg to dip into water, which can be gradually 
heated from the temperature of the animal upwards. If the heating be 
rather slow, say ten minutes of time in passing from 20^ to 80^ C, no 
reflex actions are to be seen ; the heart, however, will get to beat very 
fitft and the temperature of the frog will rise several degrees. Rigor 
caloria may even be attained without movements having been awakened. 
If this experiment be made upon another decapitated frog, and the heart, 
Just before the heating begins, be tied so as to stop all circulation, a very 
different result will be obtained. After a few minutes the frog with- 
draws his foot or makes evident reflex movements with it 

The only plausible explanation seems to be that so long as the circu- 
lation exists there is a constant and progressive heating of the whole 
animal by the hot venous blood brought from the skin of the immersed 
legf as well as a slight cooling of the skin of the same leg by arterial 
Mood brought hither. The heating of the whole frog is the chief event, 
as by it the background of temperature with which all thermal stimuli 
most become contrasted is constantly changing, and in a direction which 
prevents any great difference between stimuli and background ; hence 
movement never follows. In the second case, with no circulation, the 
background remains flxed, and the temperature of the water, when rising, 
gradually approaches that de^ee of difference requisite to produce move- 
menti which flnally ensues. It is held that wo have here a useful method 
for the' study of the respective relations of thermal stimuli, inhibitions 
and a variable background of reflex perception, since it is now quite easy 
to make comparative experiments, using backgrounds and stimuli of vari- 
ous temperatures. 



On " Latent" or " Resting " Periods of Veffetalion, a Note 
by W. T. Sedgwick. 

[Abstract of a coaimunic»tion to the Uaiyenitj Scientific Association, December 6, 1S82]. 

It is well known that certain structures, especially winter-buds and 
some bulbs, tubers, seeds, and spores — however favorable their environ- 
ment, absolutely refuse to respond to it by any perceptible growth until 
after the lajtte of a considerable period of time. For example, potatoes 
and onions, if planted immediately after they are fully ripe and if kept 
warm and moist in a favorable soil, refuse to sprout until a period has 
•lapsed so long as to forbid the idea that the conditions directly produced 
the event, or even materially aided it. If kept all the winter and planted 
in the same way in the early spring, they sprout forthwith ; and from 
the early springtime sprouts appear even under unfavorable conditions — 
often in dry cellars attaining a considerable length so that the farmer 
must rub off the young sprouts from his potato-tubers before offering 
them in the spring market Winter-buds are formed in the spring, then 
cease to develop and pass into a " resting-period" of nearly a year's dura- 
tion. If plucked in the autumn, or if brought within a hot-house, it makes 
no difference how much sunshine, warmth, and moisture they receive; 
except in rare cases, they will not unfold until the ordinary allotted 
time. 

On the contrary, some seeds — as wheat, rye, etc., and some spores — as 
Mueor^ PenUillium, etc., always sprout and grow as soon as warmth and 
moistare are supplied ; while still others exhibit long resting- periods. The 
brmer ia very jealous for the safety of his grain, lest it shall **grow " in 
the sheaf during a rainy harvest ; but his potatoes he digs at his leisure 
long after they have ripened. 

Equally striking contrasts occur in closely allied species. The spores 
of most ferns germinate only after a very long resting-period, from which 
t fto amount of solicitude can awaken them ; yet in a few cases the spores of 

ferns germinate immediately if given warmth and moisture, and speedily 

Vote their power to sprout if 'deprived of such accessories. 
These " resting-" or " latent-periods," have been for a long time a 

paule, no explanation of them, so far as the writer knows, huving been 
' oiTered hitherto. The point of greatest interest, is their indifference to 

the environment. Now it is the chief peculiarity of inherited quali- 

^^ that they are practically independent of the present environment, 

'Ad ^be cases mentioned above are so plainly not merely independent 

^h t>ut even indifferent to the environment, that we cannot doubt that 

^^X «re purely hereditary. Hereditary peculiarities, however, are usu- 



ally, if not always, selected advantages derived originally from the envi- 
ronment. Let us see how such peculiarities might have arisen in the 
cases under consideration; and the simplest cases perhaps may give uf 
the first clue. 

Resting-periods in the lower groups, e. ^., algae and fungi, are oftenest 
due to unfavorable conditions in the environment. The ** ascospores " of 
yeast, the ** zygospores " of Mueor and of PenicUlium, and the resting 
stage o( ProioeaceuSfhre all brought on by unfavorable conditions of food, 
moisture, or warmth. These structures pans into the active stage only 
after some time; t. e., they have latent periods. 

Applying this idea, viz: that latency is an adaptation to bridge over 
unfavorable periods, we notice that resting-periods are more or less closely 
connected with the seasons. If, however, we undertake to account for 
latent periods by the development of the seasons, we have first to meet 
the great difficulty that within the same group of plants some exhibit 
latency while others do not. A case in point is presented by the ferns of 
the northern United States; a detailed examination of them will there* 
fore be of interest Inspection discloses that we may arrange them in 
two distinct groups : 

1. Ferns ripening their spores early (in May) and the spores germin- 
ating within a week. 

2. Ferns ripening their spores late (in July-September) and the sporea 
germinating only after two or three months. 

The former group displays no latency worthy the name, the latter a 
very pronounced amount. 

Ferns flourished in the equable climate of the carboniferous age ; they 
are now chiefly tropical and have but a feeble foothold in temperate 
regions ; an Indication that cold is an unfavorable condition. If we sup- 
pose our ferns to have accustomed themselves to the slow development of 
seasons since the carboniferous, or to have migrated gradually from the 
tropics, we have a possible key to the difficulty. Assum ing that the spores 
of tropical ferns germinate quickly (a safe assumption, since latency is 
rare in tropical vegetation), it is clear that with the gradual develop-* 
ment of the seasons two possible courses lay open : 

1. The ferns might come to ripen spring spores of speedy germinating 
power (by which process the young fern plants would be rooted and fixed 
before the winter had come), or 

2. The ferns might come to ripen, late in the summer, spores which 
should germinate only very slowly (i. «., not until the next spring, when 
they would have an early start and an obvious advantage). 

Those which adopted outside or intermediate courses, would perish 
during the winter. For instance, a spore having a long period of germi- 
nation, if it ripened in May would be in its tenderest state by November ; 
while if a September spore sprouted at once, it would be in a similar 
plight. 

The phenomena which we actually find present the simplest conceivable 
means, upon this theory, of escaping destruction, and therefore in the 
end, more likely to prevail. As a matter of fact, the ferns ripening 
autumn spores outnumber those having spring spores, and seem to be 
most successful in the struggle. A little refiection will show that they 
might be expected to do this. It is the safest plan. 

Lest it be claimed that the assumption of quick germination in the 
tropical, or carboniferous, ferns is unfair or unwarrantable, it is necessary 
to point out that we would be driven to the same conclusion if we assumed 
the worst cases for the theory, viz : slow germination or variable periods 
of germination. The latter would be even simpler than the one given 
above. The former would necessitate a gradual but total change in some 
and a preservation of the original time of germination in others; but it is 
scarcely supposable that all tropical ferns should have ripened their spores 
simultaneously and have imparted to them equal amounts of profound 
latency ; yet whatever premise be adopted, the slow passage from a per- 
fectly even climate to one displaying periods alternately favorable and 
unfavorable, must have brought about changes. So, too, must slow migra- 
tion Srom the tropics into cooler climates ; and the two conditions which 
we actually find are the most natural consequences of such changes. 

If this solution be adopted for the problem of latency in the fern- 
spores, it can serve equally well for other plants. Thus, the witch hazel 
(HamaTnelis)^ the sweet-gum (Liguidambar) and the Fothergilla belong to 
one family. The first blossoms in October and ripens its fruit-early in 
the next summer. The second and third blossom early in the spring and 
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ripen their fruit forthwith. In this case the witch-hazel resembles the 
ferns which bear autumn spores, the others the ferns bearing spring 
spores. 

The cases mentioned above require no special explanation. Wheat and 
rye need no latent period. They grow at once and endure the winter's 
cold very well. It is the reverse with young buds— development and 
exposure, save in early spring, would kill them. So, too, with potatoes 
and onions. 

To sum up, we may say that the gradual development of seasons, or 
a migration from the tropics, gives a sufficient explanation of the inherited 
tendency to latent periods which we find in some cases while it also 
accounts for the absence of any such tendency in other cases. 



Pleomorphiam in Penicillidm. A Preliminary Communis 
oaiion^ by W. T. Sedgwick and J. R. Duggan. 

The observations and theoriesof Turpin, Bail, Hoffmann, Hallier, and TrS- 
cul, who claimed all sorts of polymorphism for Penun//tum,gavein the hands 
of DeBary, Cohn, Reess, Brefeld, and Pasteur, results so utterly negative 
that anything looking toward pleomorphism in that fungus must undergo 
the very strictest scrutiny before it will be accepted as veritable. No one is 
more certain than we that it is far easier to leave loopholes for the entrance 
of outside spores than to detect actual transformations ; no one more sure 
than wo are that our work will be met with incredulity if not with con- 
tempt; nevertheless we are confident that we have discovered, and that 
we are able io prove that we have discovered, a new and peculiar stage in 
the life history of the common blue mould, Penidllium glaueum^ Lk. 

In a case of this kind it is necessary to be extremely explicit, and we 
hope to disarm a portion of the skepticism which we anticipate by 
frankly avowing that we have not changed Penieillium into Saceharo" 
myctM eereviaiae^ nor vice veraa. We have not converted it into Bneillus 
nor Micrococeuat nor have we changed any of the bacteria into any of the 
mycelium-fungi. That which we have done we will briefly describe. 

In the course of some studies upon fermentation we had occasion to 
prepare ten per cent, solutions of sugar ; and for this purpose we dissolved 
rock-candy in distilled water. A large flask — nearly full — stood for two 
or three weeks, in diffuse daylight, unopened. At the end of that time a 
rather abundant and remarkably delicate, cottony growth was noticed at 
the bottom of the flashy and excited some interest from its evidently flour- 
ishing condition under circumstances so unfavorable. It was examined 
and pronounced to be remarkably like Penieillium^ from which it differed 
morphologically chiefly in its subtle delicacy, and physiologically in its 
singular habit of bottom growth. 

At this first examination, the presence of certain swollen regions was 
commented upon, as well as numerous minute, globular, and highly re- 
Aractive bodies tying within the hyphae. The flask was once more closed, 
and would have been forgotten had there not shortly appeared a singular 
blackening of the delicate vegetation. Curiosity was again excited and 
speedily rewarded by the discovery of a surprising change. The shape 
of each plant as a whole was kept intact, but nearly every cell, especially 
near the presumable point of origin of the plant, t. e. near the locus of the 
ordinary erect hyphae which always grow most abundantly near the 
spore from which the ordinary hyphae have grown, waa subdivided into 
several cells, and each of these had become round and greatly enlarged. 

Enough had now been seen to warrant investigation, and we have found 
it easy to sow the spores of PeniciUium in ten per cent, solution of sugar and 
to get the delicate vegetation. We bave made ourselves positively certain 
that the vegetation is that of Penieillium by experiments — macroscopic 
and microscopic, which cannot be given here. The cottony growth does 
not always change into the spore stage — for such the blackened form 
proves to be— -with ease ; and exactly the needful conditions cannot yet 
be given ; nevertheless we have found no difficulty in getting great quan- 
tities of the spores by chance. During development from the spore, cane 
sugar seems to be first inverted, and finally some alcohol and acetic (?) 
acid formed. When the black spores are Ailly ripe the hypbal Penieil' 
Hum readily breaks up into numerous separate spores, each of which is some- 
what oval, having its short diameter about twice the width of an ordinary 
Penieillium hypha, being provided with a thick exosporium and a delicate 



endosporium j bristling with a very fine covering of what appear to bo 
minute spines, but most likely are calcium oxalate crystals, and enclosing 
some protoplasm, but especially several conspicuous large and shining oil 
drops. If not disturbed, these spores may retain a moniliform arrange- 
ment—the beaded rows being in disposition exactly identical with the 
hyphae from which they have come, so that a very low power would 
scarcely detect a change except in color ; but the new cells are really 
independent spores as will shortly appear. 

Our next endeavor was to got these spores to germinate ; and this they 
do in a most lively manner, e, g. in a filtered solution of book- binder's paste. 
Our greatest desire has been to keep out other organisms. In the sugar 
solution we had a most favorable fiuid, since scarcely anything besides 
Penieillium and a very few bacteria made its appearance. In book-bind- 
ers' paste solution, which is a fluid too poor to be very tempting, the 
conidia of Penieillium germinate finely ; hence we employed it for our 
spores, and after 86-18 hours were so fortunate as to see germination fully 
under way. 

The germination takes place as follows: Swelling occurs, followed by 
bursting of the exosporium and a greater or less protrusion of the endos- 
porium. The oil globules seem to become fewer. The endo.«porium 
bulges out, and though commonly merely protruding, in a few cases has 
been seen to grow to twice or thrice the length of the spore. After this 
greater or less protrusion a bud appears on the convex endosporium — at 
first very minute but getting, every minute, larger. Into it, apparently, 
flows protoplasm from behind, and it grows out to become a bud — formed 
precisely as is a bud upon a yeast cell. The bud is club-shaped, being 
attached by the smaller end. This eventually gives way, and the bud as 
an oval cell floats free in the liquid. It continues to grow, however, and 
often, indeed usually, itself produces numerous buds. The number of 
cells budded off from the endosporium is very great. We have seen as 
many as four being budded off at a time from one spore, and have watched 
the whole process of budding, which for a single bud frequently occupies 
less than half an hour. In this way the paste solution soon teems with 
unicellular organisms which have come originally from the blue mould. 

It is important to note the fact that in germination, even if the ordi- 
nary moniliform arrangement be preserved, each cell germinates inde- 
pendently, and hence we are at liberty to regard each " spore " as such 
in fact as well as in name. The plant in its unicellular budding stage 
would certainly be called a " Torula " by almost any one, and it resembles 
somewhat the Saeeharomyeea apiculatits of Keess. It does not appear, 
however, to be an alcoholic ferment, but sets up changes which prcxiuce 
great ropiness and viscosity in liquids. Our investigations have but just 
begun, and we hope next to win back the ordinary hyphal Penieillium 
from this anomalous «* Sprosspilz." If the latter proves to be a viscoua 
ferment we may get light upon some vexed questions. 

We reserve for <mr complete paper the discussion of all questions as to 
nomenclature, chemical and physiological changes, etc., merely adding 
here that these black spores, except in not being produced by conjugation, 
resemble somewhat the zygospores of Mueor Mucedo. Nevertheless, it is 
perfectly clear that they are not zygospores in the ordinary sense. 



Preliminary Note on the Further Investigation of the Action 
ofDigitaline on the Circulatory Organs, 6y H. H, Donaldson 
and L. T. Stevens. 

The continuation of the experiments begun last year has yielded the 
following results : 

The work done by the heart of the common frog is decreased by digita- 
line, whatever the dose, as was previously shown to be the case for the 
heart of the «* slider " terrapin. In both frog and terrapin, the decrease 
occurs whether the aortic valves are intact or not 

Variations in arterial or venous pressure do not affect the result. 

By a method permitting direct measurement of the fluid circulating 
through the viscera and lower extremities in a unit of time and under 
constant pressure, it has been determined for the frog that the arterioles 
are constricted by digitaline. On this point the terrapin has not yet been 
investigated. 



FiBBOABT, 1883.] 



UNIVERSITY CIRCULARS. 



51 



Digitaline haa also been shown to increase mean blood pressure in both 
frog and terrapin. 

We have then for the frog under dig^taline a decrease in the work done 
by the heart ; a rise of mean blood pressure, and a constriction of the 
arterioles. 

The first and second of these points have been already demonstrated for 
the terrapin as well. 



PHILOLOGY. 



New Tealament Autographs, by J. Rendel Harris. 

[Abitraet of a paper read at the UnlTetBitj Philological Aaeociatioii, January 5, 188S]. 

The object of this paper was to point out a method by which the text 
of the oldest manuscripts of the New Testament could be resolved into 
the papyrus sheets of the original documents. It was first shown that 
the second and third epistles of 8t. John were almost exactly equal in 
length, and probably, therefore, represented an integral number of 
sheets of the original writing. It was then established, by means of a 
table constructed from data supplied by the Vatican Codex, that of the 
Tarions books of the New Testament contained in that manuscript, and 
which always begin at the top of one of its triple columns, a number 
ahow a preference for ending at the twenty-seventh or twenty-eighth line, 
instead of having their endings distributed at random among the forty- 
two lines which compose the several columns. The probability of such 
an arrangement being the work of chance was shown to be extremely 
•mall. 

From this ikct was at once deduced the sub-division into the original 
papyrus sheets represented by fourteen lines of the Vatican Codex ; and 
the actual number of sheets was determined for those books to which the 
method applied. It was further shown that these sheets must represent 
Tery closely the original sheets of the autographs ; for, if the original 
form had been deserted, a random distribution of endings would have 
been set up. This resolution of the page of the Vatican Codex into nine 
elementary pages arranged in a square, so that three form a column 
and three columns a page of the MS , gives the name of V-page to the 
resolved elements. 

A similar analysis for the Sinaitic Codex demonstrated the existence 
of sixteen pages, of a somewhat smaller size, characteriaed as S-pages 
arranged also in a square, four S-pages to the column and four columns to 
the page. 

The importance of these investigations in the field of textual criticism 
was shown by some illustrations. It was maintained that the celebrated 
Perieope de Adultera, which stands at John vii. 86, in ordinary Bibles, 
and is rejected almost unanimously by the critics, was in reality four 
T-pages of the autograph of St. John, omitted either accidentally or by 
intention. And it was further pointed out that the passage had been 
wrongly restored, and should probably stand at the end of the 6th chapter 
of the Gospel. 

A similar analysis showed that the celebrated verses which contain the 
•ocoant of the Agony in the Garden were an S-page dropped from the 
•Qtograph of St. Luke. 

The bearing of these results upon the stichometry of the New Testa- 
ment was then discussed ; and a high degree of probability was shown 
for the assertion that the types of the Sinaitic and Vatican MSS. are the 
two principal patterns employed by scribes of the time, and represent 
the half of the iambic trimeter and of the heroic hexameter respectively. 
This conclusion was verified by the study of some passages from the edict 
of Diocletian ; and a rough calculation was made of the cost of the pro- 
dactlon of the Sinaitic Codex, from data supplied by the edict, the result 
obtained being approximately 80,000 denarii. The first part of these 
researches into the form of the autographs and of the examination of 
their bearing upon the general criticism of the New Testament, will be 
given in a supplement to the December number of the American Journal 
of Pkilolog}f, 



On the Importance of Latin Glossaries wUh special reference 
to Codex SangcUUnsis 91^, Saec. VII- VIII, by M. Warren. 

[Abstract of a paper read at the Unirersity Philological Aatociatlon, January 6, 18S3]. 

Attention was called to the fact that a large number of Latin Glossaries, 
ranging in date from the seventh to the twelfth century, are found in 
the different libraries of Europe, more particularly in Leyden, Paris, 
Munich, Rome, Vienna, St. Gall, and Berne, which have never been 
edited nor even carefully examined. It was shown that those glossaries 
contain valuable remains of the ancient commentators and grammarians 
often abbreviated, and sometimes mutilated beyond recognition, but which, 
with the aid of proper criticism after exact collations have been made, 
may be of service to future editors of Varro, Festus, Nonius Marcellus, 
GelliuB, and Macrobius. We may confidently expect great gains from 
them for Latin lexicography in general, as well as for the elucidation of 
rare and obscure words already known in Plautus, in the fragments of 
Ennius, Lucilius, and other authors. Many new words and forms may be 
found which will be of interest to the student of word-composition and 
derivation — the corrupt orthography will often shed light upon phonetic 
tendencies of late Latin — while the interpretationa themselves may reveal 
the obsolescence of certain classical idioms. 

A description was given of codex Sangallensis 912 of the seventh or 
eighth century, of which a copy had been made by the writer in the 
summer of 1881. It contains 820 pp. and upwards of 6000 glosses. It is 
closely related to the cod. Vindobonensis 2404 and cod. Vaticanus 8820, 
both of the ninth century. Dr. Gustav Loewe, in his Prodromus Cor- 
poris Glossariorum Latinorum, p. 189, calls it **praeter Vaiicanum SStl 
omnium eodicum quoiquoi hoc usque noH tunt vehis/isstmus." It begins 
with abba : pater and closes with npherus : ventuM, with the subscript 

IXPL. IRlfBMBYlfATA DO QBATIA8 AlfBM. 

It contains one Gothic gloss baliha : audax and a considerable number 
of Greek and Hebrew glosses. Among the orthographical peculiarities 
are the use of d for i, padior^ bruda ; i for d^ multituto ; b for />, abrieum ; 
b for V, baccae for va^eae ; v for &, cavaUares ; o for u, nodrix ; I for d^ 
apoliterium for apodyterium^ the loss of final m and t. Emendations based 
upon glosses contained in this MS. were proposed for several glosses 
already edited, e, g. in cod. Leidensis 67 F^ Depalaia : manijeeiaia^ devo» 
laiOf devolata is a corruption of divulgaia. In gloss. Amplon. TeMMerariuM : 
praeponiu9 currorum qui bella nutriunif nutriuni should be nuniianif cf. 
Vegetius II, 7,^^od. Par. (Hildebrand, p. 181) intpieare: difiidere vet 
modum apicare^ was originally diffindere vel in modum apicarum eonddert^ 
and refers to Verg. Georg. I, 292. 

In cod. Leid. 67 F^ Diaria: acibo Med uniua diet, aeibo is for actio. 
Isidorus, Or. I, 68, explains Diaria as uniue diei geetio. For cod. Leid. 
67 E, BarbuaHnua : homo quiferi barbam plenam prorisinie, where Scali- 
ger wished to read pUnamporriginis^ the Sangallensis has barbaro»iomuM : 
homo qui barbariemie plenum prof eri verba. Relics of early tradition were 
illustrated from the glosses nia: noble cf. Festus under Calim, p. 47, niMcio- 
sue: qui plua vepere videt, cf. Festus nuecitioeuei p. 178, lixa: aqua dieebani 
antiqui inde elixare dieiturf cf. Nonius, p. 61. The paper concluded with 
a list of new words found in this glossary. 



Arthur Q Bumell and the Talavakdra Brahmana by M. 
Bloomfield. 

[Abstract of a paper read at the Unirersity Philological Anooiation, January 6, 188S]. 

The object of this paper was partly to commemorate the life and works 
of Arthur C. Bumell, who died on the 12th of October, 1882, and partly 
to mention and describe shortly the Talavak&ra-Br&hmana, the unique, 
manuscript of which is now in the hands of Prof. Whitney of Tale College, 
it having been turned over to him by Burnell. Bumell was the pioneer 
for Sanskrit and particularly Vedic studies in South India. Beginning 
his career there as an official he was first attracted like so many others 
to the study of Hindu law and his three first publications were in law- 
literature. Towards the end of his career he returned to the same studies, 
and promised several important works, among others a translation of the 
laws of Manu, in which he had advanced so far, that its publication is still 
ultimately looked for. More important were his studies in Vedic lit- 
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erature, especuJIy in the Sftma-Vedai of which he published Ave BrAh- 
manas, among them the yam9a-Brfthmana| famous for its introduction, 
in which the commentator M&dhava is ingeniously identified with S&y- 
ana. But his chef-d'oeuvre was the laborious catalogue of the 12,000 
HSS. deposited in the palace of Tanjore and the palaeographic work 
resulting therefrom in his two editions of the ** Elements of South-Indian 
Palaeography.*' In this he did for the palaeography of South-India 
what James Prinseps had done forty years before for that of Northern 
India. He also published important works on native grammar, the dia* 
lects of South-India and other interesting subjects. Looking back at his 
short life of forty-two years, spent largely in poor health, one knows not 
what to admire most : his heroic persistence in hard work in a tropical 
climate, or the true instinct with which he always directed his efforts 
towards the most needful and original work. 

Burnell's labors on the Sft ma-Veda were alluded to above. His best 
achievement in its behalf is the discovery of a Orantha MS. of the Tala- 
vak&ra Brfthmana, which he made over to Prof. Whitney, who copied a 
large part of it himself, and distributed the remainder, to be copied by 
younger American scholars, among them the writer of these lines. 
The copy will be deposited, for the use of American scholars, in 
the library of the American Oriental Society in New Haven, This 
Br&hmana was known for a long time only by the mention of Qaftkara, 
the celebrated commentator, in connection with the Kenopanisad. He 
there asserts that this Upanisad forms a part of the ninth chapter of the 
Talavak&ra-BrAhmana ; Burnell succeeded by what he calls modestly 
**a lucky concurrence of circumstances," in ascertaining that it actually 
existed and in obtaining a copy of it. The TalavakAra is the largest 
specimen of the Brfthmana literature, and, according to Burnell, it is even 
more archaic than the Q^tApAtha- Br&hmana. Prof. Whitney will utilize 
this important work for the second edition of his Sanskrit Grammar, and 
for the collection of verb-forms, which he will add as an appendix to that 
work. 



A Note on the ChaUddiana, by C. D. MoBRia 

[Abitnoi of a paper read at the Unireraity Philological Anociatioo, Decenbor 8, 1882]. 

It was argued at the meeting of the Association in November that the 
statement of Plutarch, Per. c. 28, that the Chalkidian nobles were banished 
from Ghalkis after the reduction of Subcea by Pericles in B. C. 445, though 
accepted by the modem historians of Greece, was probably erroneous, as 
being inherently improbable and as controverting the natural inference 
from the words in which Thucydides records the results of that expedition. 
The conclusion then arrived at on such grounds is proved to be correct by 
the words of the Inscription (C. I. A. iv. n. 27, Hicks, p. 88) which dates 
from immediately after the reduction of Eubosa, and records the terms on 
which Chalkis was admitted once more to the Athenian alliance. From 
this we learn that the Athenian pov^ and SiKaarai were required to take 
an oajth of which the first words are, ovk k^eXo XaXiud^ag ex Xa^xiSoc, Ms. 
Hicks explains the import of these words thus : " The Athenian povk^ is 
not to deal with Chalkis as it had just dealt with Hestiaea (Thuk., i. 114) 
and as it had with Chalkis iUelf in B. C. 609-4 (Herod., v. 77).'* 



Quantity in English Verse and the Hexameter, by A. H. 

TOLMAN. 

[Abstract of a paper read at the Unirersitj Philological Association, December 8, 1882.] 

Quantity in English verse is usually overlooked and often denied. One 
cause is the variable value of many syllables ; another, the influence of 
accent upon quantity. Accent is of three kinds : — pronunciation accent 
= stress (1 degree) -|- pitch (change) ; rhythmic accent = stress (2 degrees) 
-f- pitch (change) ; logical accent = stress (8 degrees) -|- pitch (change -|- 
slide). A syllable upon which the second of these accents falls must 
already have the first, and one which receives the third accent must 
have the first two contained in it. Swinburne often violates this rule. 
Short-voweled syllables ending in a consonant, not a surd or sonant 
mute, are frequently lengthened by prolonging this consonant, if these 
syllables have the rhythmic accent Similarly, the initial consonant 



may be prolonged when the syllable has the logical accent. Not all short- 
voweled syllables can be lengthened by accent. An accompanying rest 
may allow a short syllable to be used as equivalent to a long one. 

As r^ards position the limit of good short syllables is, perhaps, this : a 
short-voweled syllable may be short before two mutes or two mutes and a 
liquid. Violations of the time are sometimes allowable, if they are a 
positive element of expression. 

The Bexameter, Representing its short syllable by ^ we say that the 
hexameter is in f time, or in 4-rhy thm. This time is common in spondaic 
hymns. There is difficulty in distinguishing between light dactyls (^^(} 
which are not in f time, and heavy (f ^(). Heavy dactyls are found 
in later English poetry, especially. Writers of the hexameter have 
usually disregarded either accent or quantity. The legitimate hexameter 
must carefully regard both. A hexameter translation of the Iliad must 
not use polysyllabic, foreign derivatives. The objections to a hexameter 
translation are: — 1. The monosyllabism of English. The number of 
words per line in specimens of the Iliad, Evangeline, and Matthew 
Arnold, is 6.4, 11.4, 11.9; — 2. The uninflected character of English. 
The uniformity in the position of the caesuras in the hexameter is less 
felt in an inflected language, where arrangement is freer. Caesuras in 
blank verse may come anywhere. — 8. The consonantal character of 
English. The number of mutes per line in passages from the Iliad, 
Mr. Ho wells, and Mr. Arnold, is 6.9, 12.6, 11 ; and of other consonanta 
per line, 9.2, 12.1, 12.5. 

The number of letters to a line in the first five lines of Paradise Lost 
(Greek spelling) is 29; in the Iliad, 82.8. If these 10 syllables are in- 
creased to 15, the lines will drag, even if an emasculated diction is employed 
to avoid it. The dragging of the English hexameter is a positive ele- 
ment of expression in poems expressing sorrow, melancholy, etc Thii 
partly explains the popularity of Evangeline. 



On a Fragment of King Alfred! % Anglo-Saxon li-anslaiion 
of Gregory* s Cura Pastoral is, by J. W. Bright. 

[Abstract of a paper read at the UnlTenitj Philological Aasociation, December 8, ISes]. 

A copy of the Marhurger Leeiionseaialog for the winter-semester 1854-5 
was presented, in which Prof. Franciscus Dietrich edited a fragment, con- 
sisting of some twenty lines of the Anglo-Saxon Pastoral. The fragment 
was found at Cassel, and no one since Dietrich, who himself gave no out- 
ward description of it, appears to have seen it. Prof. Zupitza in 1876 
mentions merely the above Catalogue, (Z. f. d. Alterthum xxi, p. 1, 
note). Mr. Sweet, the editor of the contemporary MSS. of King Alfred's 
writings, has evidently not yet become aware of even the catalogue. 
Special attention was called to the character of the fragment. It was found 
to agree closely with Hatton 20, and to be genuine Early West Saxon 
in dialect. It is not a transcript made from the Hatton, but possibly 
from the same original from which the latter was made. The fragment 
reads mid/eorwef and thus favors Mr. Skeat's interpretation of mid/eorwe 
in Hatton (vide Mr. Sweet's Notes, Early English Text Society, No. 50, 
p. 491). 



GEOLOGY. 



Geology of the Surface Features of the Baltimore Area, by 
P. R, Uhleb. 

[Abstract of a communication baaed upon field work of the recorder, and mostly ffiren 
in a lecture before the Naturallste' Field Club, January 7, 1883]. 

The principal features of the Baltimore Area are expressed, first, in the 
hard rocks of the Archaean Age, cut into bold plateaus, rising like serioi 
of wavy steps on the north, north east, and west of Baltimore city ; sec- 
ondly, by wide beds of alluvial clay, sands, and drift materials extending 
like ridges through the city and its suburbs in the direction of tide- water. 

The two series form belts of surface; the former running nearly paral- 
lel to the continental eastern axis of North America, while the latter rests 
upon the outer border of the former, fits into its figure, and stretches away 
under the Patapsco river, Chesapeake bay, and the eastern shore of Mary- 
land to an unknown distance. 
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The flint is underlaid bj the Laurentian eystem of rocks, holding the 
Chlorltic and Serpentine series, and supporting or embracing the mica 
schists which are capped bj certain coarse and open quartzites. 

This belt is a necessary member of the eastern upfold of the United 
States, and constitutes the remnant of an ancient mountain system, bear- 
ing a general north north-east by south south-west course, which formerly 
leparated the waters of the coast from the riyer and lake system of the 
region now occupied by Parr's ridge. 

As at present seen, the summits of these plateaus are reached at a dis- 
tance of about eight miles from Baltimore. That on the west being about 
two miles beyond Oatonsville, now reaching an altitude of more than 600 
feet aboye tide ; the next being slightly lower crosses the country beyond 
PikesviUe ; while that on the north-east does not rise over 400 feet above 
tide, and gradually tapers off towards Chesapeake bay. The rocks in this 
latter ridge are ground down to an altitude of less than 826 feet above sea 
level, and are covered by a deposit of roughly stratified sand and gravel 
about 76 feet in thickness. This may best be observed on the Belair road, 
at the crossing of White Marsh run. 

All of these plateaus have been shaped by erosion, and more lately by 
the decomposition of their exposed surfaces. 

During the Jurassic Period these Archaean upfolds seem to have attained 
their maximum development. Compression, occasioned by the shrinkage 
and drying of the crust, thrust up mighty folds, certainly more than a 
mile in height, and let down adjoining folds to a corresponding depth. 
At the same time these rocks were plastic, and undergoing metamorphism 
in contact with heated waters, steam, and gases ; and wide spreading, while 
oomparatively local changes, were moulding them into granites, gneiss, 
syenites, porphyries, and other rocks, in astonishing variety. All of these 
had been laid down in oceanic waters, some as coarse gritty mud, others 
finely and evenly mixed, and still others as conglomerates holding frag- 
ments of feldspar, quartz, and mica of every size and form. Some of the 
large pieces appear to have been rounded boulders, in a few instances 
larger than an ordinary dwelling-house. 

These folds were continued in serial order to an unknown distance west- 
ward, but certainly as far as to the present centre of the base of the Catoc- 
t!n Mountains. On their eastern border they formed shorter and less 
elevated curves, and they are similarly arranged on the western border, 
about twenty miles north of Baltimore. Next beyond that line they are 
eovered by a great thickness of metamorphosed mica schists, which fill the 
adjoining synclinal basin and stretch forward into Frederick county, where 
they become concealed beneath the slates of the Monocacy valley. These 
•cbists seem to rest conformably upon the older rocks, which are there 
distinctly stratified and hornblendic at all the visible points of contact. 
They now rise to an altitude twice as high above tide as the older rocks, 
and form a nearly closed synclinal next the summit of Parr's ridge. 

Several anticlinals with wide synclinals occupy the interval between 
Dmid Hill Park and the western border of the belt. Several of the latter 
•re now deep valleys, overspread by a thick sheet of white, crystalline 
limestone or marble. These valleys are generally more or less elliptical 
in outline, and are at most only a few miles (8 to 6) in length. 

Tracing the Archaean rocks along the axis of their upfolds we are led 
to Canada in the one direction, and to Georgia in the other. But there 
are many restricted elements in the structure of the Baltimore rocks which 
serve to give them character and to separate them broadly from members 
of the series found in other parts of eastern North America. Thus the 
hornblendic and pyroxene rocks are especially abundant here, while the 
extremely feldspathic are confined to a few localities, and are usually 
eoeessible only at low levels. 

Passing by all the intervening epochs of Palaeozoic time, which built 
tnch huge monuments of rock structure beyond the western border of the 
Baltimore Area, the Jurassic Period is reached. Only the upper member 
of this great age of reptiles, the Wealden, now remains within this area. 
This formation extends from Elkton in Cecil county to beyond Washing- 
ton, D. C, and rests directly upon the Archaean rocks, at least through- 
oat its inner margin, and has an accessible breadth of about thirty miles. 
1% pushes back in thin deposits as far inland as Timonium, and spreads 
heiween most of the higher hills, and over the lower ones at or above tho 
inner limits of tidewater. It is overlaid by beds of the Cretaceous Period 
on the Severn river, and by the Tertiary and Post Pliocene formations at 
manypointsalong its inner border. Huge piles of gravel, drift and boulders 
§pinn i»nv ' •• Jn the^ jegion near tjie estuar-r -*• ''-' -'*-«'>owder river. 



and it is covered by a layer of similar quartz-gravel and pebbles between 
the branches of the Patuxent river. Within the limits of the city of Bal- 
timore, as along the ^eep cuts of North Avenue and in Federal Hill, 
several of its strata, above the white sand and fuller's earth, may be dis- 
tinctly seen. 

Beneath the bed of the Patapsco river at a distance of five miles from 
Baltimore it extends downwards to a depth of 400 feet, and to this may be 
added the strata resting above the level of tide, making in all a section 
fully 600 feet in thickness. 

As a great mountain ridge stood between the formations of this Period 
and those of the Triassic, or New Red Sandstone on the west, we fail to find 
here any points of contact between these two great systems, apparently so 
nearly related in geological time. As far as the materials for comparison 
exist, the Triassic appears to be the older of the two, and consequently to 
assume many of the features of the Carboniferous Age. There is a resem- 
blance between them in the composition of the sandstones and shales, and 
in the remains of plants and animals, so far as they have been obtained. 

In the Jurassic, however, and especially in the upper series as repre- 
sented in the Baltimore Area, the sandstones are of a more recent type, 
and no shales exist. The Flora has made a step in advance, and gigantic 
Oymnosperms take the place of the old Calamites and their relatives. 
The Wealden in this Area has been preeminently a marsh and lowland 
region ; in which a great variety of tree ferns, ferns of the Sphenopteris 
type, Cycadites, Swamp Cedars, and on the uplands hemlock like conifers 
grew in the greatest abundance. The trunks of those latter are frequently 
found in the dark clays of the iron ore beds, and the branches and twigs 
form the bits of lignite which are so widely distributed throughout the 
clays of Federal Hill, and the adjoining peninsula. 

The only animal thus fiir known to occur in this formation is the il«ft*o- 
don Johnaionii Leidy, a reptile supposed to be related to the Iguanodon ; 
but of which only a tooth and some fragments of bone have hitherto been 
found. 

The whole series of the beds having been derived from the comminuted 
or chemically altered elements of the Archaean rocks, we find accordingly 
at the very bottom of the formation, a stratum of micaceous sand mix^ 
with finely ground mica and aluminous matter. This is arranged in super- 
posed layers, the fine white clay alternating with the white sand, until a 
thickness of 140 feet has been accumulated ; next above this is a layer of 
pale clay, 20 feet in thickness, followed by 6 feet or more of fine white 
sand. And so sands, clays, gravel layers, and three different strata of 
cobble-stone drift, overlaid by other coarse drift and boulders set in red 
and pale clays, complete the series up to near the surface. Above these 
the gravel beds of the Glacial Period, with perhaps still others from the 
Charoplain Epoch, rise in hills, or spread over the Wealden domes in 
deposits of varying thickness. To the Susquehanna river we must look 
for the broad avenue through which the general drift reached this Area, 
charged with boulders of fossil-bearing rocks torn from the mountains 
more than 70 miles distant. 

The Wealden formations were built in comparative quiet as sediments 
at the bottom of shallow water, and near the upper part ef the series, a 
thick stratum of white sandstone and conglomerate spread from the present 
shores of Chesapeake bay away back to the Belair road near the Gunpow- 
der river. 

The shattered remnants of this great sheet of stone may still be seen 
sticking out of the water in Rock Creek, at the mouth of the Pati^MCO 
river, and also in the soil of the region beyond White Marsh Run. The 
other end of this stratum passes across the Magothy river, outcrops on the 
Severn, and reappears in a ravine near Collingwood, on the Pope's Creek' 
railroad. 

About the close of this period, a colder climate prevailed, at least in the 
mountains on the west and north of this Area. Ice masses, loaded with 
stones and broken rocks, rushed furiously through the clay beds, tearing 
deep troughs in them, pushed huge masses of the uprooted matter into 
holes, and dropped it in their course seaward. Floods of water, also, 
poured through the channels of the rivers and brought down their quota 
of cobble stones and pebbles, which were afterwards driven over the tops 
of the lower hills and plateaus by the tides of the receding ocean. 

Thus through unreckoned ages of time, our Baltimore Area was built 
up by successive stages of progress, which met first a body of old crystal- 
line rocks, and then carved them into the varied reliefs and structures of 
surface that we observe to-day. 
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PHILOSOPHY. 



The Fundamental Conceptions of University and Philosophy^ 
by 6. S. Morris. 

[Abstract of a paper read at the Unlversitj Metaphjaical Club, December. 12, 1882]. 

It was pointed out that the very conception of the University is a phil- 
osophical conception. This is suggested hy the name Uniyersity. The 
** Vniveraitas literarum et adentiarum " is not a merely mechanical aggre- 
gation of all *Metters and sciences/' each of which is to be treated as 
ideally complete in itself and to be prosecuted in total disregard of aught 
but itself. On the contrary, the phrase in question points to the truth 
that all ** letters and sciences " must be regarded as members of one 
organic whole, having, in spite of their specific differences, a common life 
and a common nature; so that no one of them can be truly or perfectly 
pursued — or, at all events, none of them can be pursued in the true 
" University " spirit — unless such pursuit be accompanied by an appro- 
priate knowledge of the whole, of which, rightly conceived, it is an 
organic, living member. 

This, the necessary and essential conception of the University, is spe- 
cifically a philosophical one. For philosophy is peculiarly the ** science 
of wholes." It is, in particular, the science of the whole of experience, 
or of experience considered, subjectively, with reference to its whole or 
universal nature and, objectively, with reference to its whole or universal 
content. It is thus, in its two inseparable parts, as Theory of Knowledge 
and Theory of Being, the Science of Science itself. Or, it is the sciencci 
whose subject-matter is all the sciences, considered, not separately, but as 
members of one living whole. Thus philosophy is — in the words which 
constitute the motto of the University of Kiel — the **bond of the 
sciences." 

The relation thus exhibited, between the University idea and the idea 
of philosophy, is recognized in Germany by the name "Philosophical 
Faculty," which is given to the general Faculty in all or most of the 
Universities. The relation being admitted, the necessary place of phil- 
osophy in the life and work of the University may be at once inferred. 
Philosophy represents the catholicity of science, and it was argued accord- 
ingly, that one of the special functions of philosophy in the University is 
to act as a liberalizing agency, anticipating and so preventing the con- 
fessedly illiberal and narrowing tendencies of extreme specialism. On 
this point a citation was made from the recent inaugural address of Dr. 
Herm. Schmidt- Rimpler — himself a specialist — on assuming the rector- 
ship of the University of Marburg ( Univerailaei und SptciaUstenihunif 
Marburg, 1881). The attempt was further made to show the connection 
of philosophy with the promotion of the more comprehensive and public 
aims of the University, which include the d 3velopment in its members — 
along with symmetrical and catholic culture— of intellectual self*mastery, 
and the contribution to church and state, to science, literature, and reli- 
gion, of leaders capable of recognizing the true ideals and of intelligently 
directing the nation's energies to their accomplishment* 



nitive faculty itself is such as to render it impossible for knowledge ever 
to transcend phenomena ; the other, that all knowledge is derived from 
feeling, and feeling being demonstrably relative to a sentient organism, 
knowledge must be confined entirely to the affections of this feeling sub- 
ject. The latter is the doctrine of English sensationalism. The paper 
was a criticism of this aspect of the theory, particularly as put forth by 
Mr. Spencer. It was also attempted to discover the positive meaning of 
the theory for philosophy. 

In the criticism it was pointed out that relativity can be known only 
when it is known that there is an absolute object, and also what it is. 
But for feeling itself to furnish such knowledge implies that it can arrive 
at absolute knowledge, t. «. it contradicts the theory of its relativity. 
Furthermore, if all knowledge be derived from sensation, relations, as 
Mr. Spencer claims, must also be so derived. But this is merely to say 
that relation and so relativity is simply a feeling and has no objective 
existence. And so sensationalism again proves itself an inadequate basis 
for the doctrine which it claims to uphold. If the doctrine, then, is to be 
held, it can be only along with and based upon a theory of knowledge 
which permits and comprehends absolute knowledge, t. e, knowledge of 
objects as they really are. 

Upon such a theory it was shown that the relativity of feeling means 
certain definite relations between two objects, one sentient, the other non- 
sentient, as given in immediate consciousness. And, furthermore, since 
these objects themselves have their existence only in and through relations 
to consciousness, self-consciousness itself turns out to be the true absolute, 
with reference to which knowledge is relative. Hence it was concluded 
that the relativity of knowledge does not imply the limitation or defect 
(subjectivity) of knowledge, but expresses its essence and excellence as 
consisting in and through relations to a self-consciousness which is not 
conditioned by the relations with which it conditions its objects. 



Knowledge and the Relativity of Feeling , hy J. Dewet. 

[Abstract of a paper read at the Univerritf Metaphj deal Club, December 12, 1882]. 

Modern attempts to show the impossibility of ontological knowledge 
have rested upon two different theories : one, that the nature of the cog- 



PHYSICS. 



A Determination of the Ohm in Absolute Measure now in 
progress under Professor Rowland^s direction {Preliminary 
Notes), by A. L. Kimball. 

[Abstract of a commanicatlon to the Unirerritj Scientific Aasociation, January 8, 1883]. 

Notice was given of the proposed re-determination of the Ohm ; the 
method to be used being the same as that used by Professor Rowland in 
1876, changes being made in the character and arrangement of the 
apparatus so as to avoid, so far as possible, the repetition of constant errors. 
A short account was given of the nature and importance of absolute 
measurement in general, in which the derived units are all based on the 
fundamental units of length, time, and mass, and derived directly from 
them. The nature of the unit of electrical resistance was then noticed, 
and attention called to the fact that in the electromagnetic system of units, 
the unit of resistance bears to the units of length and time the relation of 
a velocity. Mention was made of the most noteworthy methods that 
have been used in determining the value of resistance in absolute measure, 
attention being called to the manner in which the units of length and 
time entered into the experiments. 



CONTENTS OF RECENT JOURNALS. 



The American Chemical Journal, VoL JT, No. 5, (January, 1883X contains papers 
at lollows: 

On the Analytical and Diastatic Action of Human Salira, by B. H. CHrrrurDEN and 
J. S. Klt 

Determination of Organic Matter in Potable Water, by J. W. Mallet. 

Minerals fh>m Frits Island. Pa^ by Bknj. Saotlxr, Jr. 

Manganese Borate, by N, Wilkt Thomas. 

Determination of Iron in Hydrochloric Acid Solutions by Potassium Permanganate, by 
MT. WiLKY Thomas. 

On Certain Substances obtained from Turmeric-Curcumin, by C. Loanro Jacxsok and 

A. R. Mknkb. 

Turmeric Oil— Turmerol, by C. Lokino Jacksoh and A. E. Menkx. 

On Ethoxy-metatoluic Acid, bv P. H. Broun. 

On Complex Inorsanic Acids, by Woloott Gibbs. 

On the Action of Phosphorous Trichloride on Aniline, by C LoBoro Jacxsov and A. 

B. Mrnkk. 

Under the head of " Berieirs and Reports" appear: 



On some recent Improrements in Industrial Chemical Prooesaes, by Walter Weldob. 

Physiological Oxidation.— Analytical Chemistry. 

The number closes with notes and a list of new publications relating to Chemistry. 



The forthcoming number (12) of the American Journal of Philology will contain arti- 
cles by W. D. Whitnrt (On Eggeling's Translation of Satapatha-Brftamana), J. Kxxdrl 
Harris (On the Locality of Pailadius), Fitzbdward Hall (On Some Points of Usage in 
English), B. L. Oilderslkevb (On the Conditional Sentence, and the use of AN and 
KEN in Pindar), C. D. Morris (On a Passage in Plutarch's Life of Pericles), Notes by J. 
M. Hart and H. E. Shepherd, ReTiews, Reports, Correspondence, and the usual Bibll- 
Ographj. This number closes the Third Volume. 

The first number of the Fourth Volume (Whole Ko. 13) will appear in the spring. Sub- 
scribers are requested to send in their names at once^ the management has determined 
upon a narrower margiqjbr future demands. Pri«e te.<W p^r ▼o?*?r-.<» '^t *#«i ' '■ wTt - 
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COMMUNICATIONS TO THE HISTORICAL AND POLITICAL SCIENCE 

ASSOCIATION. 



Reminiscences of Madison, by J. H. B. Latrobe. 

[By special InTltaUon, the President of the Maryland Ilistorlcal Society, Hon. Joim H. 
B. LiATKOBB, addrMsed the students of Historical and Political Hcience, Deceuiher 8. fi;iv- 
ing his personal recollections of American stateanien, especially of James Madison and 
hla contemporaries. The following report, drawn up from ttie notes of one of hit hear- 
ers, has been submitted to the speaker, who has consented to its appearance here]. 

Mr. Latrobe'8 recollections of Madison extended as far back as the year 
1810, when the latter, who was then President of the United States, was 
A frequent visitor at the house of the Latrobe family in Washington. 
Mrs. Madison and Mr. Latrobe's mother were intimate friends even before 
their respective marriages. Mr. Latrobe repeated, as the tradition of the 
family, that Gilbert Stuart was painting Mrs. Latrobe's portrait, using her 
drawing-room as a studio, behind a screen in which he kept his easel and 
painting material. Mr. Madison was paying a morning visit to Mrs. 
Latrobe while the sitting was in progress, and when, in the course of 
conversation, the painter spoke of his desire to paint the President's 
portrait, Mr. Madison said that although nothing could be more dis- 
agreeable than sitting, he was very willing to undergo the infliction pro- 
vided some agreeable person like the lady of the house would converse 
with him during the process. Stuart then said that he was sure Mrs. 
Latrobe would aid him by consenting to change places with Mr. Madison, 
alleging that he had a canvas behind the screen on which the work could 
be begun at once. As said, so was it done; and the painter pretending 
to exchange the portrait just begun for a fresh canvas behind the screen, 
took the opportunity of turning the same canvas upside down, and effac- 
ing the head of the lady, painted that of the President in its place. This, of 
coune, was only known afterwards — but neither the lady nor her hus- 
band were pleased, and it was in this way that the family failed to have 
a likeness of Mrs. Latrobe from the hand of the great artist. 

Mr. Latrobe remembered distinctly the appearance of Mr. Madison at 
that time — a man of slight figure, of small stature, but with distinguished 
manners, and wearing, after a still prevailing fashion, his hair in powder. 
Mrs Madison was a tall, beautiful, queenly woman, with a certain hauteur 
of manner. 

An interesting letter was read, written by Mrs. Madison to Mrs. 
Latrobe after the capture of Washington by the British in 1814. Mrs. 
Madison said she left the White House only two hours before the enemy 
arrived. She barely had time to send away the silver and Stuart's por- 
trait of Washington, which she cut from the frame. Such desolation she 
never saw as that which the British left behind them ; but men said the 
city of Washington was destined to be greater than ever. Mr. Latrobe 
described the old Capitol and the famous Hall of Representatives of which 
hU father was the architect. The British officer who had been deputed to 
Are the building said, upon entering that stately Hall, ** It is horrible to 
barn anything so beautiful." Rockets were at first discharged into the 
dome, bat this method of igniting the building proving unsuccensful, 
fbmitore was piled together in the middle of the chamber and then set 
on fire. Mr. Latrobe remembered attending the inauguration of Monroe 
at the time the Capitol was being rebuilt. He said he rode in the proccs- 
fioiii which formed in front of a platform at the temporary quarters of 
Oon gr e si — (the Capitol Prison, well known during the late civil war). He 
remembered seeing Monroe and Madison as they stood side by side. 
Monroe was the taller man, but he was much heavier-looking and by no 
means lo attractive personally or so distinguished in manner as Madison. 
Afterwards, there was a public reception at Mr. Monroe's residence, when 
any one that chose passed through the rooms and shook hands with the 
President. After the inauguration, Mr. Latrobe's attention was more 
attracted by the beauty of Mrs. Monroe than by the appearance of her 
husband, the President. 

In 1832, the year of the cholera epidemic, Mr. Latrobe, when on his 
way to Virginia Springs, visited the Madison family at Montpelier. He 
carried a letter from his mother to Mrs. Madison. He found her looking 
much the same as fifteen years before. Her husband was greatly changed. 
He was now an invalid, lying upon a low couch, — an emaciated, mummy- 
like, little old man, with a weazened face, but with eyes still brightly 
gparkling. The yoang man sat by the bed-side of the old statesman from 
•leftB o'clock A. M. until dinner, from which Mr. Madison finally called 



him away in order to resume the conversation, which continued without a 
break until dusk. After tea, the talk went on until bed-time. The next 
morning, Mr. Madison talked for half an hour longer, when Mr. Latrot>e 
took his departure. During this long interview, the latter frequently 
expressed the feaf lest Mr. Madison might be overtasking his strength. 
'*Not at all," said Madison, **the only part of me that is sound is my 
lungs " Ho talked almost uninterruptedly, telling of the distinguished 
men he had known, dwelling with manifest pleasure upon his memory of 
Paul Jones, with whom he had had much to do. He spoke at length 
about Virginia and the varied characteristics of its population. He re- 
viewed his experience at the great Constitutional Convention. One strik- 
ing remark stamped itself upon Mr. Latrobe's memory. Madison said, 
^^ The Consiiiuiion of the United States has two enemies: the one that 
toould squeeze it to death^ and the other that would stretch it to death.** 
Mr. Latrobe regretted that he could not recall the many pithy sayings 
and the wealth of political wisdom in which that long interview abounded. 
There were so many good things that the mind of a young man could 
not possibly grasp them all. One comfortable saying of Madison's Mr. 
Latrobe recalled with evident satisfaction : " One of the pleasantest amuse- 
ments in summer is to lie upon a lounge in a cool place and read a novel I " 
Mr. Latrobe also gave his recollections of Jefferson, who at one time 
had considerable correspondence with Mr. Latrobe's father in reference 
to architectural designs for the University of Virginia and the old Hall 
of Representatives. Mr. Latrobe also knew Chief Justice Marshall, who 
had visited at the house of the Latrobes in Washington. Mr. Latrobe 
thought the likeness recently published in The Century (December, 1882) 
most admirable. Mr. Latrobe gave interesting reminiscences, of John 
Randolph, John Quincy Adams, Henry Clay, and Daniel Webster. 
Charles Carroll of Carrollton, of whom there is an excellent likeness in 
the gallery of the Maryland Historical Society, was also well known to 
Mr. Latrobe, who was once employed to collect Mr. Carroll's rents from 
tenants living only upon fever and ague in the Piny Woods of Anne 
Arundel county. Although of course Mr. Latrobe was unsuccessful, yet 
Mr. Carroll insisted upon paying the young lawyer's fees and expenses 
with scrupulous exactness, down to the last twelve and a half cents. 



The Peninsula Campaign of 1862, by William Allan. 

[Abstract of an Informal lecture, illustrated by military majw, by William Allan, (for- 
merly Lieutenant Colonel and Chief Ordnance Officer, Second Corps, Confederate Army 
of Northern Virginia), at the Historical and Political Science Aaaociatlon, December 15. 

1882.] • 

A view of MoClellan's Campaign against Richmond in 1S63 was given 
from a Confederate standpoint, with allusions to recent works on the 
subject, especially Webb, Swinton, and the Papers of Mass. Mil. Hist. 
Society. This campaign may be conveniently divided into four periods : 
the first comprising the consideration of plans, the final adoption of the 
Peninsula route, and the transfer of the Federal army to Fort Monroe 
(January to April 8) ; the second, the siege of Torktown (April 4 to 
May 4) ; the third, the Federal advance to the Chickahominy and the battle 
of Seven Pines (May 4 to June 1) ; the fourth, the concentration of the 
Confederates and their final attack on McClellan in the Seven Days' Bat- 
tles (June 2 to July 8). 

In the first period the utmost vigilance was required on the part of the 
Confederates to meet their adversaries. The Confederate Government 
could muster in Virginia only about 69.000 men to oppose nearly 
200,000 Federal troops, of whom 140,000 to 160,000 were available for 
aggressive operations. The Confederate forces consisted of Johnston's 
army of 60,000 men, stretching from Winchester to Dumfries, of 
Magruder's force of 11,000 at Yorktown, and of Huger's troops (about 
8,00J) at Norfolk. Johnston, to prevent McClellan turning his position 
at Manassas by way of Fredericksburg or the lower Chesapeake, fell back 
behind the Rappahannock on March 11, and waited the development of 
his opponent's plans. He left Jackson in the Shenandoah Valley to 
watch Banks' corps and prevent the withdrawal of Federal troops from 
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that quarter to reinforce McClellan's main body. In carrying out this 
purpose Jackson, with 8,000 men, attacked Shields at Kernstown March 23, 
and was repulsed, but he effected his object most fully, for so bold and 
fierce was his attack that not only was the transfer of Banks' troops 
stopped, but in a few days Blenker's division of 10,000 men was detached 
from McClellan at Alexandria and sent against Jackson, and a few days 
later McDowell's corps of 38,000 men, when about to join McClellan on 
the Peninsula was detained in front of Washington. In this way McClel- 
lan's available strength was reduced to about 100,000 men. 

Next follows the skilful and masterly defense of Yorktown by Magruder 
and Jdhnston. McClellan advanced from Fort Monroe, April 4, with 
68,000 men, leaving the rest to follow. Magruder checked this advance 
with 11,000 men disposed on a line across the Peninsula from Yorktown 
to the James, and for a week with this handful of men held at bay the 
great Federal army. At the end of that time Johnston's troops began to 
arrive from the Kappahannock. Johnston continued Magruder 's tactics 
and McClellan was forced to resort to siege operations to dislodge the 
Confederates from a line of thirteen miles in length and manned by greatly 
inferior forces. The Confederates could make no adequate resistance to 
McClellan's siege train, and consequently when the Federal batteries were 
ready to open, Johnston (unexpectedly to his enemy) evacuated Yorktown, 
May 4. Ue had gained a month for the concentration of the Confederate 
forces. 

The Confederate retreat up the Peninsula was well managed. When 
the Federals pressed his rear at Williamsburg, Johnston turned upon 
them and so punished McClellan's advance that the pursuit on that line 
was not resumed for several days. The movement of Federal troops to 
the head of York River, a day or two later, to fall on the Confederate 
flank, was as promptly checked. Both York and James rivers being in 
possession of his enemy, Johnston retired slowly across the Chickahominy 
and took up a position covering the north and east approaches to Richmond. 
McClellan advanced to the Chickahominy, and the Federal Government, 
yielding to his urgent appeals for reinforcements, ordered McDowell with 
40,000 men to join him by way of Fredericksburg. The Confederates 
determined to give battle to McClellan before McDowell could join him. 
This design was greatly facilitated by the opportune movements of Jack- 
son in the Valley, who, by routing Banks and advancing to the Potomac, 
created such a panic as to cause the recall of McDowell. Seizing this 
opportunity Johnston on May 31, attacked the two Federal corps, which 
were on the south side of tke Chickahominy and defeated them. These 
corps were only saved from utter rout by the timely arrival of Sumner, 
who crossed the flooded river and hastened to their assistance in time to 
check Johnston's progress. Next day, the desultory fighting gave no 
decisive advantage to either side. The Confederates obtained little or no 
Advantage from this battle beyond the delay and caution caused in the 
movements of the Federals. Oen. Johnston was disabled on May 31, and 
next day Oen. Lee was assigned to the command of his army. 

The last period of five weeks covers Oen. Lee's operations against 
McClellan. Lee began to prepare at once for another attack upon the 
Federal army. He gathered all the troops the government could spare. 
He skillfullyavailedhimself of Jackson's brilliant operations in the Shen- 
andoah Valley, and by making a feint of reinforcing him for another 
advance towards Washington and then swiftly withdrawing Jackson and 
all his troops to Richmond, he managed to keep 60,000 Federal soldiers 
idle in Northern Virginia while he united Jackson's forces with his own 
in attacking McClellan. By this means he swelled the Confederate forces 
to 80,000 as against 106,000 Federals. When all was ready he concen- 
trated two-thirds of his army against one-third of McClellan's which was 
north of the Chickahominy^ while he left the other third to hold the lines 
in front of Richmond against the two-thirds of McClellan's forces which 
were south of that stream. He, in this way, completely defeated McClel- 
lan's right wing, and by seizing his depots and communications forced 
the Federal commander to seek a new base on the James River. He con- 
tinued to press the retreating army, inflicting serious damage at Frazier's 
farm, June 30, and receiving a severe check next day at Malvern Hill, 
which enabled McClellan to reach the shelter of his gunboats at Westover. 
Though the Federal army was not destroyed, the campaign against Rich- 
mond was completely frustrated, and President Lincoln wisely withdrew 
McClellan once more to Alexandria. 



The Army of Northern Virginia achieved most substantial success in 
this campaign against superior numbers and equipment, but Gen. Lee had 
not been able in his one month of command to mould it into that admira- 
ble and perfect instrument, which afterwards surmounted such diflSculties 
and won such victories, as to lead a gallant foeman to declare that it ** will 
deservedly rank as the bc&t army which has existed on this continent" 

Talk about the campaign and Gen. Lee was continued for some time 
after the address. In reply to questions the speaker said, that when the 
magnitude of results is compared with the means by which they were 
achieved, no officer commanding a large army on either side in the late 
war, is to be compared with Gen. Lee ; and he thought this was rapidly 
becoming the opinion of those who fought against, as well as of those who 
fought under, the Confederate flag. 



Municipal Politics in Baltimore^ by John C. Rose. 

[Abstract of a communication made to the Uniferait j Historical and Political Science 
Association, January 5, 1883J. 

Universal manhood sufi'rage exists in Maryland subject to the usual 
exceptions in the case of convicts, aliens, and persons of unsound mind. 
According to the census of 1880, there were 86,841 males over 21 years or 
age in Baltimore. Of these, 47,169 were native white, 25,717 foreign white, 
and 18,455 colored. 

Third parties have played little part in Baltimore politics. One of the 
incidents of the great railroad strike of 1877, was a fight in the streets of 
Baltimore between the militia and the mob, in which ten or eleven of the 
latter were killed. In the generally unsatisfactory condition of labor at 
the time, a Workingman's party was a very natural outcome. It showed 
a considerable degree of strength in the campaign of that year, but sank 
into utter insignificance afterwards. There have been two serious bolts 
from the dominant party, in 1875, and in 1882. In each instance the 
seceders formed a coalition with the Republicans, and in the latter year 
the coalition was successful. With this exception the Democratic party 
has for fifteen years been uniformly successful and has controlled every 
department of the city government. 

On National questions the strength of the two parties is about as three 
to two. The Republicans can poll about 28,500 votes to 82,500 cast for 
the Democratic ticket. The white voters, however, are Democrats more 
than two to one. The colored vote is almost unanimously Republican ; 
the great bulk of the foreign vote is Democratic. 

One of the serious grounds of complaint for many 3'ears was the condi- 
tion of the registration lists. There had been no new registration since 
1867. The annual revisions were made by a single officer in each ward. 
Some of the wards then contained over 6,000 voters. The inevitable result 
was that the lists contained the names of many dead, removed, and dis- 
qualified people. The number of names upon the registration books was 
considerably greater than the entire number of males over twenty-one 
years of age as shown by the census. In 1882, when the Legislature made 
provision for a new registration, the system was unchanged. There was 
to be then a new registration ; but after it was once made the lists were to 
be annually revised as heretofore. There is much reason to fear that, in 
a few years, things will bo in as bad a condition as formerly. In a large 
city, where there is considerabloshiftingpopulation, a registration annually 
renewed seems necessary to preserve the purity of the lists. 

Primary elections in Baltimore as elsewhere, had, it was generally 
believed, ceased to meet the object of their creation ; fraud and corruption 
not seldom controlled their results. It was felt that whatever a primary 
election of a voluntary political party might be in theory, in practice it 
constituted an important part of the machinery of government, and should 
therefore be regulated and controlled by law. 

The Legislature in 1882 passed an Act for the regulation of the primary 
elections of those political parties who should place themselves under its 
provisions. The Act was so carelessly drawn as to bo in all probability not 
practically enforceable. It is interesting, however, because it is the first time 
in this State that the law-making power has taken notice of the internal 
organization of political parties. The law imposes specific duties upon the 
city executive committee of a political party and upon the delegates to its 
city convention. Though legalized primaries are probably expedient, it 
should not bo forgotten that they tend to make more rigid the parly 
machinery and render it less susceptible of change or modification. 



JOims ROFKINS 



[So. 81. 



EEPOKTS OF RECENT LECTURES AND ADDRESSES. 



I.— Mr. Seymour Haden'a Courae on Etcbittff. 

Hr. Sethodr Hasbit, of London, the veil knoim etcher, gave three 
lectures on Etching io Hapkini Hall, January i, 8, tod 4, in which he 
ducuued the principlei anil practice of the art of which he ii k rnaater, 
■nd gave some hietcrical and critical remarks on the etchera of other 
times. A number of gentleman of BHllimore, owners of etchings, placed 
on exhibition in the parlor of the Wednesday Otuh some two hundred 
illuEtrations of the art, the work of I>urer, Rembrandt. Jacques, Whist- 
ler, knd Uaden ; and a reception was given to the lecturer in the exhibi- 
tion room on Wednesday evening. 

BlBLIOORAPBT. 

The rolloviog ref%r«DC« list of books wh as»d bj tti. Hm1«d in eoniMcUaa wltli hi* 

AirfaeA.— Le FetDlre-GnTCur. T. SI. Sio. 

«a«,Otai.— LXEuTncompletdiRembnudL T.i. Sto. 

Bt4m, .J.— TnicU del mlnlftRi de UnTer, tit. 

Jtryaa.— ABiognphlcalandCrltlcilDicllonsiTorPiintenaDdEiigmers. lioU. STO. 

BupltuU. Qui.— HSMo\rt it iiGntan, tto. — Lh UerToUla da U Gnruts. Ko. 

JlamtrMt, P. O.— Etching and Elchen. Sto. 

HtHUka (hh), a H.—Uit G6attt.lt A' ata coUectlon d'&Umpes. Svo. 

After, Dr. Q, f.— !feuH AllgomeinM KOutler-Leiikon. £1 Ode — Dla Monogrun- 

ullten,alc 4Tota. »n. 
OUlrg, W. JDnixg.—ia Inqulrj luto Iha Oililn and early Blslorj oT EDgrarlng upon 

CopperandWood. StdIs. 41a. 
ArM^r.Owttr.— Wantel Hollar. BeschralbeDdesVeftelcbDlasteiaarKnpfonllcha.Sro.— 
~ ~ I lum VanalchnliH der Hollar'icheD Kupfentkhe. 

u; J. A— Le FeinU«.anT<ar. T. «. Sto. 
JHaf, Aifiae.— Catalogue iatw>nD« dn Ertampea graTtea 1 1'eaa-fona par Claude OallC. 
frijiiaoUaler, Tin.- Ad iBltoiaAloo to lbs Enowladge nacanary for ronuingaCol- 
- leotlon dT Ancient Pilnta. Small <!«. 

JM<rt,I>«unU, .i. P. ^.— LePelatre-OraTeuT Francaia. T. S. aio. 

AyiMW J/adM, ^— About Etching. F. Keppet, He* York. V. 1. — TbeElihad Work 

of Rembrandt. McUIllan. V. 1. S>a. 
*<iW,, X-Princlpla Tjpognphla. » V. Folio, 
SnU, Jiuqut.— A Biographical Dktlonar/ of Engrarars. i Tola. 4lo, 
Ikoaaia;. Afortii.— DUrar, Qaachlcbtfi Saina* Lobana, etc. Sto. 
HUar, lArawna.— Cktalogae dta Eatampea Andannea. 8to. 
mifiMn, IT.iT.— Anlntroductlonlo tbeSludy of AnclanlPrinla. V.J. Sto. 
miiaa. nai.— A Descriptiia Caulogaa of the Frinta of Bambrandt. Sto. 
iteX, AMote P.— Ualariall pc 






XI.— Mr. Story's Lecture on Mlchet Angela, 

Mr. WiLLiAH W. Stobt, of Rome, the author of " Boba di Soma," 
and well known as the sculptor by whom the statue of Qeorge P^abody was 

modelled for the city of London, delivered a lecture on Michel Angelo, in 
Hopkins Hall, January 15, at B p. m. The lecture was an eloquent dis- 
cussion of the works of the great Italian artist, — poet, sculptor, painter, 
and architect, — with graphic pictures of thu tlmeti in which he lived, and 
ftequent references to his great contemporaries. 

XI I.— Professor Coraon'a Course on English Verse. 

ProfeMor Hiram Corson of Cornell University, author of an ''Hand- 
book of Anglo-Saxon and EnKlish,"«iid one of the Vice- Presidents of the 
Browning Bociety, has been delivering a public course of lectures in Hop- 
kins Hall, January 10-Sl ; Hve of which were devoted to the .Esthetics of 
English Verse and Prose and five to the Ideals of life and spiritual vitality 
exhibited in the poetry of Alfred Tennyson, Robert Browning, and Eliza- 
be lb Barrett Browning. 

Two clubs for reading Browning were b^un during his visit. 

The scope of the lectures is indicated in the following scheme. 

1. Wtdnetday, January 10: Introduction to the course on the .Xsthetici 
of Verse; Poetic 9orms employed as the conductors of the indefinable ; 
poetic feet, metres, stanzas, etc., due to the nifying action offealing ; their 
enforcing and combining agencies: accent; vowel and consonantal melody. 

2. Thuriday, January II: Enforcing and combining agencies con- 
tinued; Harmony; Rhyme; Varied Metre; Eiceptional Feet j analysis 
of the Spenserian Stanza ; adaptation of the stanza to pictorial effect. 

3. Friifny, January 1? : The varied toning of the Spenserian stanza as 
employed by other English poets, Thomson, Shenstono, Keats, Shelley, 
Lord Byron, etc.; stanza of Phineas Klolcber's Purple Island; of Qiles 
Kletcher's Christ's Victory and Triumph; analysis of the sUnza of Shel- 
ley's Ode to a Skylark ; of Iho stanzas of Tennyson's In Memoriam, The 
Two Voices, The Palace of Art, The U«i*y, To the Rev. F, D. Maurice, 

4. Wednt»day, Jaaiutry 17: Early Blank Verso; the Earl ofSurrey's; 
Norton's; Sackville's; Marlowe's; development attained by dramatic 



of the Recitative form ; of the Spontaneous form. 

G. Thuriday, January IS: The Spontaneous form continued; Shake- 
speare's distinctive use of Prose and. Verse; tho Latin and the Anglo- 
Saxon elementsofShakefpekra's English, and the monosyllabic vocabulary, 
in their relations to the intellectual, the emotional, and the dramatic; 
general recapitulation. 

6. Friday, January 19: Introduction to the course on poetic Ideals ; a 
poet's ethical system or philosophy of life, the true basis of poetical criti- 
cltm ; Matthew Arnold and Professor Edward Dowdon as poetical crttica ; 
Poetry, -not explicit but implitit philosophy and ethic* ; the poetry of the 
llr«t quarter of the 19th century : Wordsworth, Byron, Shaliey, Keato, 
and Coleridge; the influence of the French Revolution in the unfoldinj^ 
of the ideas which have since vitalized English poetry; Tennyson's 
■' Poems cbieQy lyrical," 1830, indicative of a new order of poetry ; tb* 
ideals eihibitod in his "The Poet," and "The Poet's Mind;" John. 
Stuart Mill aa a poetical critic; Tennyson's Poems, IS82; th« poetiatL 
ideal embodied in •' The Lady of ShalotL" 

7. Wednetday, January t^: Hawthorne, a truer Lady of Shalott thao. 
Tennyson ; Tennyson's insUtutional creed ; a reactionarjr product of tba 
revolutionary fpirit ; his poetry the most distinct expression of the refine— 
tntntt of lOth century English civilization and culture; the moat empha-- 
sized and most vitalized idea of his poetry : the highest order of manhood, 
a well poised harmoniously operating duality of the active (or intellectual 
or discursive) and the passive (or spiritually susceptible) ; the informing 
idea of "The Princess," "In Memoriam," and "The Idylls of the King;" 
the undramatic cast of Tennyson's genius ; similarity of hi* genius to that 
of Spenser ; it tends toward allegory and personification rather than tb* 
creation of active character ; his characters exhibit hut little of '' the mys- 
tery of vital movement." 

8. Thursday, January tS 
In ISS6; the strong transcendental c«*t of g 



8. Thursday, January tS: Appearance of Browning's ' 
' '886; the strong transcendental c«*t of geniui revealed 

rikes the key-note of all his poetry ; h^ ideals of spiritual vitality ; 



laTed by the poem ; 



hi* poem " Popularity," as imaging forth tho great function of the Poet; 
"the value and significance of flesh," a* presented in his poetry. 

9. Friday, January tS: The spiritual and intellectual reg«iieradoit 
and adjustment, induced through exalted personalities, a cardinal idea in 
Browning's poetry; the idea leading up to Christ aa a realization of tha 
spiritual potentialities of man ; Art, a representative of personality. 

10. Wednesday, January SI: On the charges of obscurity advanced 
against Browning ; the constitution of his favorite art-form, the Uramatie 
Monologue; the ideals exhibited in Ura. Browning's "Aurora Leigh;" 
general recapitulation, 

ir.— Professor O. S. Morris's FhUosophtcat Course. 

, Professor O. S. Uorris, who has given annually for several years a 
public course of lectures on the History of Philosophy, ha* this year 

I repeated in Hopkins Hall, a course on the relation of ChristiaDity 
and Philosophy, which wero prepared to be given on what is known 
a* the "BIy FoundatioD " in the Union Theological Btmlnary of New 
York. 

A pamphlet often pages, too long to be reprinted here, was distributed 
to the auaience, in order to indicate in detail the topics to be considered. 

V.—Ur. Barries Lectures on Nets Teetament Oreeh. 



New Testament Greek. The first course of six lectures, was an lotroduc- 
tion to the Critical Study of the Qreek Testament, and was intended to 
lead to the formation of a class in that study, which was subsequently 
organized. This cotirso was followed by five lectures on the EpIsUe to 
Uiognetus. 

Subsequently in two lecture* Hr. Harris described the method* he hu 
followed and the results ha has reached in a recent investigation of Uio' 
structure of the earliest manuscripts of the New Testament. The sub-- 
stance of these two lectures may be seen by referring to the abstract (p. 
61) of his paper before the Philological Association. 

VI.— Mr. Uhler'a Lecture on the Qeology of Baltimore, 

Mr. P. H, Uhlir, Librarian of tho Paabody Institute and President 
of the Maryland Academy of Sciences, delivered a lecture before the 
Naturalists' Field Club in Hopkins Hatl, January 7, at 6 p. m., on some 
of the Geological Features of the Baltimore Area. Bis audience was 
mainly composed of those who are interested in the natural history of thi* 
region. He has fiirniihed an abstract of the lecture, which is given 
on page 62. 
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THE LIBRARY OF THE LATE DR. J. C. BLUNTSCHLI 

PROFESSOR OF XJ^W IN HEIDELBERG. 



ITS PRESENTATION TO THE JOHNS HOPKINS 

UNIVERSITY. 

The library of the late Professor Bluntschli, presented to this University 
by some of the German citiaens of Baltimore, was formally received by 
the Trustees, at an assembly in Hopkins Hall, Wednesday, December 20, 
1882. The hall was filled with an audience chiefly composed of the 
officers of the University, the students of historical and political science, 
and the donors of the library. Several of the Judges and some members 
of the bar of Baltimore, had also assembled to meet the Chief Justice of the 
United States, present by invitation to take a part in the exercises. A 
portrait of Bluntschli hung over the platform, and in a convenient case 
were placed as a memorial of the deceased jurist, his own writings, printed 
and manuscript, which formed a part of the gift. 

The subscription was promoted by the efficient aid of Professor 0. F. 
Baddatz. 

The names of the donors were as follows : 



G. A. Yoir Lino IK, 
August Vooklkr, 
H. H. G&AUK, 
W. Knabk d; Co., 
F. Rains, 
Louis M'ullir, 
GlKSKK & NiKMAirir, 
G. H. FOKSTKR, 

Gkobgk William Sattlbr, 

S. L. Fbloncr, 

Louis Dohmr, 

Dr. Grorqb Rruliko, 

Louis P. Hbkniqhausrn, 

H. G. HiLKRir, 

Hbitry Lauts, 

C. A. Albbrti, 



Charlbs a. Yogblbr, 
G. A. LiBBio, 

KOBKRT LbHR, 

Von KAPrr & Arbns, 

A. KUMMBR, 

A. HoBN & Co., 

Christian Az, 

G. W. Gail, 

O. H. Bbbo, 

G H. Sghlbns a Co., 

W. H. RiTTLBR, 

RoooB & Koch, 
A. C. Mbtbr & Co., 
Edwaed Block« 
John Himeichs, 
£. E. Wbngk. 



In their behalf. Col. F. Rainb, Editor of the DeuUche Correspondent, 
ipoke as follows : 

Mr, Fretideni and Oenilemen of the Board of Trueieee : 

It is with feeling! of no ordinary pride that I approach you to-day as 
the spokesman of a number of mv friends of German birth, to present to 
your institution of learning the library and manuscripts of one of the most 
celebrated law-teachers of the age, Professor Johann Caspar Bluntschli. 
Bluntschli died lately and when the family of the deceased offered his 
library for sale, it was Baltimore's good fortune to become the purchaser 
of the works of a man, whose fame has placed him in the foremost ranks 
of those noble minds who have devoted their whole lifetime to the study 
of law — the study of law, which, as an eminent writer of the past re- 
marked, <* relates to the interests of the human race, than which there 
ought to be nothing more important to man.'' (^* Quae pertinent ad hom^ 
inum uiUUatem^ qua nihil homini esse debet aniiquius.**) 

The suggestion to make Bluntschli's library ** Baltimore's own," came 
from eentlemen identified with your school of learning. 

CrMit is due to Dr. Adams as well as to Professor Raddatz. Professor 
Baddatz interested a number of gentlemen ef German birth in the pur- 
chase and presentation of the library to the Johns Hopkins University, 
an institution which in its organization and work has recognized much of 
what German scholarship has accomplished in the past and present 

And here I may be permitted to add that a strong mixture of Glerman 
idealism with American realism must in the course of time aid much in 
giving a loftier impulse to the development of our national character. 

The appeal to purchase the library met with a ready response, the re- 
quired sum was placed in the hands of responsible agents, and the books 
and manuscripts, embracing some 8000 volumes, have found, free of all 
expense, their future home in one of your buildings, which, in honor of 
its now occupants you have dedicated to the memory of the man whose 
inheritance is placed under your charge; an inheritance to attract the 
student and to gratify his desire for knowledge and learning, <*in which 
we think it is honorable to excel." 

Bluntschli was at the time of his death one of the great authorities of 
Heidelberg's law school. You can trace in his works the powerful influ- 
ence of the teachings and philosophy of such renowned men as Savigny, 
Schleiermacher, Niebuhr, and otners. 

As successor to Prof. Robert von Mohl, he devoted with noble zeal all 
of his energies to the religious and civil emancipation of the German 
people, regardless of reactionary influences which too often, by the be- 
stowal of political favors, seek to embarrass free and independent thought, 
yea, Prof. Bluntschli became under (Germany's monarchical system more 



liberal than he had been under the republican rule of his Swiss father- 
land. 

I leave, however, a more thorough characterization of Bluntschli to 
abler minds, and especially to one of the eentlemen, present here to-night, 
who himself studied under the celebrated Professor m Heidelberg. 

Boston bought the library of the German poet Freiligrath ; the Cornell 
University, the library of the German philologist and Sanskrit scholar, 
Bopp ; and Baltimore adds to-day to her treasures the works of Bluntschli, 
who, though born in Switzerland, was eminently German in his ideas. 
Rich in all of the noble gifts of nature he was most distinguished by ihm 
rarest — clear judgment and faithful interpretation of the law. 

In thus dedicating Bluntschli's library to the Johns Hopkins Univer-^ 
sity, 1 express the hope that the volumes, now placed upon your shelves^, 
may prove to the students of history and law an incentive to further re-^ 
search, a greeting from the ** Vaterland " to the last home of the Teutons^ 

1 congratulate both donors and donees, the first for having ezpreseeA^ 
in a practical manner their appreciation of this noble institute of learn-^ 
ing, the latter for becoming custodians of a library which must prov^ o: 
great benefit to professors and students in acquiring ** sacred, substantial ^ 
never failing bliss." 

Hon. Gborqb W. Dobbin, President of the Board of Trustees, mad« 
the following reply : 

OoL Raine and Oentlemen : 

The Trustees of the Johns Hopkins University, and the body of learned 
men who conduct its teaching, accept this liberal gift of the late Professor 
Bluntschli's library with grateful thanks. 

Though not long in existence, the University has been the recipient of 
kind favors, in the form of books, at the hands of its friends, but no gift 
has approached the importance of that which they now owe to you. 
Great as is its value considered in the light of the good it will achieve, it 
has to us a significance bevond that, the worth of which it is difficult to 
estimate. It Is a token of your approval of the course of the institution, 
and an earnest that it may count you among its steadfast friends. Know- 
ing you to be representative men of that great body of American citizens 
who, by immigration and descent, have added to our population an ele* 
ment second to none other, we appreciate your approval as of priceless value. 

Indeed, our relations to your fatherland in an educational aspect, are 
of the closest kind ; for what problem in science, — what question in liter- 
ature, — what disputed point in history, can be considered as satisfactorilv 
examined before the results of German research have been availed ol 
Our own estimate of the excellence of German scholarship and University 
teaching is attested by the fai^i that we have profitably borrowed manv 
of their methods, and by the further fact that no scholar presents himself 
to us for our instruction as better accredited than one who brings with 
him the diploma of a German University. 

In another aspect your gift is most noteworthy. It is a mistake to 
suppose that any institution whose mission is to attract young enquiring 
minds within its walls, and by the instruction and instrumental means 
afforded there to lead them to the eminence of the highest scholarship, 
can succeed without the encouraging and fostering care of the people 
among whom it is placed. This sympathy aud this belp must come not 
only in the form oi verbal approval, but it must be attested by other more 
substantial witnesses. In tne historv of other kindred institutions we 
know that libraries have been founded, — chairs have been endowed, — 
buildings have been erected, — thus commemorative of names that will 
never be forg^otten. We have no reason to suppose that prosperous Balti- 
more will, in the progress of time, be behind in this race of well doing ; 
and if we needed confirmatory assurance of this fact, we might well find 
it in the recent gift, by a liberal citizen to the people, of a free public 
library. Thus it is that names which, however estimable in private life 
would be known only to the generation in which thev lived, come to be 
perpetuated in association with instrumentalities which will be active for 
good through all future time. 

In this direction of enlightened well doing, in our career, you have the 
merit of being the pioneers, and you have the proud honor of having 
transferred and commemorated, by an enduring memorial, the fame of 
Bluntschli, already illustrious, to a new sphere of culture where it will 
never die. 

In still another sspect we have reason to thank you for this gift, by 
which you have bestowed upon us a library the like of which, in its wealth 
of history and political philosophy, is not to be found elsewhere. To no 
nation more than to us, as a self-governing people, is the study of these 
subjects more necessary and more profitable. 

>ieed we sssure you. Gentlemen, that your generous gift shall be indus- 
triously and profitablv used ? We are glad to believe that we have already 
in our teaching staff, young, vigorous, and active minds, who received 
their lessons from the lips of Bluntschli himself, and who have already 
shown that they are the worthy scholars of a great master. To them, and 
to others who may from time to time, in the growth of the UniTersity, 
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are the Geschtchtsfreund, Schenkel'fl Allgemoine Kirchliche Zeitschrift, 
the Kritische Vierteljahrschriftfur Gesetzeobung und Rechtswissenschaft, 
the Revue Historique du Droit Francais, Kevue de Legislation, Soathern 
Law Review, and various other <* Revues " and ** Zeitschriften.'' 

J^ut, after all, it is not too much to suy that the mass of pamphletF, at 
first arrival rt^M indigesiaque moUa^ but now in complete order and nearly 
ready for use, is the really invaluable part of the collection. The books 
will be more uicd, it is true. But most of these could probably, even if 
at high cost, be purchased now ; pamphlets, however, disappear rapidly, 
and a few years after publication are often absolutely not to be obtained. 

Naturally, it is in the department of law that the pamphlets are most 
numerous, numbering probably sit hundred, many oi which will bear on 
institutional studies. In international law and politics there are about 
two hundred, embracing under the one head such publications as those of 
and about the Institut de Droit International, the Geneva and Brussels 
conferences, on war, on arbitration and much else ; under the other, the 
Eastern Question, the Schleswig-Holstein succession, the Alabama awards, 
etc. Political science is equally well represented. The pamphlets on his- 
torical matters and on political questions of the day number nearly as 
many ; those on economics as many more. Among the former is one of 
rather curious interest. It is an anonymous pamphlet entitled La Question 
Monarchique en France et en Europe. On the second pa^ of the cover is 
the inscription, **A Son Altesse Le Prince de Bismarck Chancelier de 
rEmpired'AUemagne, De la part de Pauteur, Baron de Krudner." Below 
IS a pencilled note by Bluntschli, as follows ; ** Yon Baron Jomini erhal- 
ten, obwohl ich denselben auf die Dedication aufmerksam machte, die er 



als nicht gultig erklarte." The pamphlets on the relations of church and 
state are nearly as numerous as these last; Dr. Bluntschli took great inter- 
est in religious and ecclesiastical questions, and especially in those brought 
forward as the result of the Vatican Council. The collection also, naiur* 
ally, includes many memoirs and brief notices of famous scholars who 
had been Bluntschli 's contemporaries, teachers or friends, but passed away 
before the close of his long life — of Bunson, Von Dollmann, Humboldt, 
Lawrence, Mittermaier, Von Mohl, Padelletti, Savigny, Schleiermachcr, 
Trendelenburg, Vangerow, Wacbtor and others less distinguished. Pre- 
sentation copies of pamphlets with the autographs of distinguished authors 
abound. 

Among the legal pamphlets is one which, though very likely not of 
great value from the point of view of the jurist, is in another respect, 
the most interesting of all. It is Goethe's doctoral thesis, published at 
Strassburg in 1771, the first of the studies so often interrupted by those 
visits to Lesenheim, which have since become so famous. The title is 
this: *< Positiones juris quas auspice Deo inclyti jureconsultorum ordinis 
consensu pro licentia suromos in utroque jure honores rite consequendi in. 
Alma Argentinensi die VI. Augusti MDCCLXXI. H. Q. L. C. publice 
defendet Joannes Wolfgang Goethe, Moeno-Francofurtensis.'' 

If the pamphlets could hardly be replaced, the manuscripts and not^.^. 
books of Dr. Bluntschli are of unique value, and deserve a few word^ 
more than the brief mention above. The kindness of his family in ad<t.^^ 
ing them to the collection is highly appreciated, and it is felt that the^^ 
augment greatly its value and interest, especially in making it a moi 
complete memorial of the great jurist himself. 



RECENT ACCESSIONS TO THE LIBRARIES OF BALTIMORE. 



LIBRARY OF THE PEABODY INSTITUTE. 
The more important recent additions to this library have been as follows ; 

In Scikkcb: 
Fauna and Flora of the Gulf of Naples, from the Zodlogical Station 

(Dohrn's) at that place.* 
Scientific results of the Challenger Voyage, Vols. 4, 5. 
Geological Chart of Switzerland, in numerous topographical maps, with 

volumes of descriptive text. 
Martini und Chemnitz, Conchy lien- Cabinet, with a great number of 

colored plates. 
Ray Society Publications, including Monographs of British Spongiadao, 

British Aphides, and Phytophagous Hymenoptera. 

In LiTERATUKK : 

Andreini's L'Adamo, a curious, rare old book of 1617, written in dra- 
matic stylo, illustrated by engravings of scenes imagined to be con- 
nected with Adam and Eve, and which is said to have suggested to 
Milton some of the ideas embodied in his Paradise Lost. 

Grosart*s careful reprint of Edmund Spenser's Works. 

Publications of the Chaucer, Spenser, and New Shakspere Societies.* 

The English Scholar's Library. (Auber*s). 

Huth Library of Old English Poetry and Prose, edited by Grosart. 

Legonidec's large Breton* Francais Dictionary. 

Biblioteca delie tradizioni pnpolari Siciliane, in 12 vols. 

Ogilvy's translation into English of Homer's Iliad and Odyssey, large 
folio. 

In other departments may be mentioned : 
Archaeological Survey of India. 
Index Society's Publications.* 
Cesnola's Salami nia. 

Palaeographical Society's facsimiles of Oriental and other Manuscripts.* 
Yriarte's Florence. 
Duppa's Lotus of the Ancients. 
Droysen's Gcschichte der Proussischen Politik. 
Publicatiouen aus den E. Preussischen Staatsarchivcn. 



January 16, 1883. 



P. R. UHLER, Librarian, 



LIBRARY OF THE JOHNS HOPKINS UNIVERSITY. 

Among the late additions are : 

The Library of Dr. J. C. Bluntschli, described on another page of this 

Circular. 
A large collection of Public Documents from Hon. A. P. Gorman, U. S. 

Senator from Maryland. 
An extended collection of Publications, Maps, etc., from the U. S. Signal 

Service. 
Crelle's Journal f. reine u. angew. mathematik. (Complete), 
Archiv f. Anatomic u. Physiologic. (Complete), 

Bibliotheca Indica. (Complete). From the Asiatic Society of Calcutta. 
Panini. Edn. of Bohtlingk with Benfey's ms. notes. 
Amantadeva Sanskarakanstubha. 
Narayana Bhatta. 
Robinson's Persian Poetry. (Printed for private circulation). 



Norske Nordhavs Expedition. (Publications of the Norwegian Ar<i 

Expedition, 1876-78. In Swedish and English). 
Flora Littoralis Norvegiae, 2 vols, folio with plates. From the Museuncfe. 

Bergen, Norway. 
Peters. Celestial Chart<i. 1-20. 
Histoire Naturelle de I'Empire Chinois. I. 
History of the Great Trigonometrical Survey of India. 
Folk- Lore Society's Publications. 
Dialect Society's Publications. 
B^ntley's edition of the Paradise Lost. 
Hofmeister. Germination of Higher Confervae. 
Frazer. Memoire sur la G^logie de la Partie Sud-Est de la Pennsylva. 

Transactions, &c., of the Academies andjearned institutions below nanra 
most of them now first received; a few in continuation of for 
receipts. 

Asiatic Society of Calcutta. 

Royal Academy of Berlin. 

Academy of Sciences of Brussels. 

University of Christiania. 

Essex Institute Historical Collections. 

Seismological Society of Japan. 

Royal Society of London. 

Society of Telegraph Engineers of London. 

Owens College (Victoria Univ.), Manchester, England. 

Central Observatory of Mexico. 

Lombard Institute of Milan. 

New Zealand Institute. 

Linnean Society of New York. 

Zoological Station (Dohrn's) at Naples. 

Imperial Observatory of Rio de Janeiro. 

Southern Historical Society Papers. 

Swiss Society of Natural Sciences. 

University of Tokio, Science Department. 

Academy of the Lincei of Rome. 

Royal Academy of Turin. 

Royal Academy of Vienna. 

The following accessions to the list of current scientific periodicals ha^a 

recently been made : 

Acta Mathematica. Stockholm. 

Archives Italiennes de Biologie. Turin. 

L'Astronomie. Paris. 

Canadian Naturalist. Montreal. 

Education, and Journal of Education. Boston. 

The Electrician. New York.' 

Gazzetta Chimica Italiana. Palermo. 

Jornal de Sciencias Mathomaticas. Coimbra, Portugal. 

Journal of Education. London. 

Moniteur Scientifiquo. Paris. 

Der Naturforscher. Berlin. 

Revista Cientiflca Mexicana. Mexico. 

Scientific Roll. London. 

The works marked * in the Peabodj list, are tlso in the Job ns Ilopk las University litotry* 

January 20, 1883. WM. HAND BROWNE, Lidroriom 
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HOPKINS HALL LECTURES. 



IX. 
ANCLO-8AXON POETRY. 

PRonsflOE Jambs A. Harrison, of Washington and Lee 
UoiTersitj. Ten lectnres. Mondays, Wednesdays, and Fridays, 
Febroary 12 to March 2. 



Bates, Subjiotb, and RKrcRsircK Lists. 

L Mcnday, February IS, The (German FatherUnd. Character- 
istic features of the Germanic group of languages. Histori- 
cal conditions under which Anglo-Saxon Poetry grew up. 
The period 449-1006. Political, social, religious influences 
contributing to the birth of the state and the nurture of 
literature. 

Amold'i Deutsche Uneit, 18S1 (H); KMifftai&nii's Deutsche Geschichte.(1880) ; 
GemuLnia and Agricoia of Tacitus, (P, H) ; Dahn's works on early Germau 
History, (U): Elton's Origins of English Uistonr, (R H); Turner's and Up- 

Cinlwnc's Histories of the Anglo-Saxons, (P, H); Kemble's Saxons in Ene- 
nd, (ft% H): Vol. i of Freeman's Norman Conquest, (F, H;: Stubbs'sConsii- 
, tutionsl History, (P, H); Green's Making of England, (H), and History, 
Vol. I, (P, H) ; Gidler's Bede's Ecclesiastical History, with J. E. B. Mayor's 
edition; Werner's Baeda's Leben; Bohn's one volume ed. of the Chroni- 
eies of Gildas. (P); Nennius, (P); Ethelwesrd, (P); GeoflVey of Mon- 
mouth, (P) ; Richard of Cirencester, (P); and Asser's Life of Aelfred. (P) ; 
Grant Allen's Anglo-Saxon Britain, (H); Earle's Anglo Saxon Chronicler, 
(H). 

II. Wednesday^ February I4. Study of Anglo-Saxon in England. 
Remains of Anglo-Saxon verse. The MSS. and codices. 
Runes. Alliterative poetry. The Traveller's Tale. The 
minstrel's profession and its contribution to the growth of 
poetry. The rise of Hymnic Poetry and the growth of the 

Kpos. 

Coaybeare's Hlustrations, (P, H) ; Ten Drink's Geechichte der Englischen 
Literatur, (P, H); Morley's English Writers, Vol. i. Part 1, (P, H): War- 
ton's History of English Poetry, 1871, Vol. ii, (P. H); Taine's English 
Literature, (P, H); Schipper's Englische Metrik, 1882, (H). 

211. Friday^ February 26, The Epic in England. Theories of the 
composition of Be6wulf. Origin of the poem. Analysis 
of Be6 wulf. Editions and translations. 

Ten Brink's Geechichte, (P, H); Thorpe's and Kemble's Be6wulf, (P, H); 
Lumsden's (H), Arnold's (H), Garnett's (H), (the best) translations. 

IV. Monday^ February 19, Old Teutonic life in Bedwulf. Qeo- 
graphtcal, mythical, and historical data in the poem. 

F. A. Bfareh, Proceedings of Am. Phil. Assoc., 1882, (P. H) ; Ebert's Zelts. iv, 
for Greiu's article, (U); Gummere's Anglo Saxon Metaphor, 1881; Haupt's 
Zelts. v-xrv, (H), contains important articles; W. Hdpfner u. SSacher's 
Zeits. ii-iv, (U), Germania, i'Xiii,(H) ; AnglU, iv, (for discussion of the 
translaUons of Be6wuir,) (H) , Gametes Bibliograpby of Be6wulf, (H). 

y. Wednesday f February 21. The story of **Caedmon." Growth 
of epic style. Current views in reference to Gaedmon's 
authorship of the poems in the Junian MSS. Analysis of 
the Qenesis. 

Thorpe's Caedmon's Metrical Paraphrase, (P); Bede's Ecclesiastical History, 
chap. iv.(P); Turner's Anglo-Saxons, Vol. iii,(P, H) ; Wright's Biograuhia 
Brit. Literari8.(P, H); Bouterwek*s Caedmon, (P,H); Conybesres Illus- 
■trations. (P. H) : Morley's Eng. Writers, Vol. i, part 1, (H) ; Ebert in 
Anglia, v, (H) : Watson's Caedmon; Skeat's Gueet^s History of English 
Rhythms, (P, H). 

YL Friday^ February iS, The Exodus, Daniel, Azarias, of "Caed- 
mon." The poem of Judith. Theories connected with Caed- 
mon's alleged authorship continued. Editions and transla- 
tions. ** Caedmon " and Milton. 

EiMTB and DisserUtions on Caedmon by Waicker (Anfflia, iv), (H): G5tx- 
inger, (H) ; Greverus, Balg, Sandras, (P, H) ; Ten Briuk's Geschichte, 
(I^H). 

TIL Monday^ February If 6, Cynewulf. The third great Anglo-Saxon 
poet. The " romance " of Cynewulf. Poetry of the Sacred 
Legend. The Riddles of the Exeter Book. The Ruth well 

Cross. 

Thorpe's Codex Exoniensis, (P, H); Essays on Cynewulf by WQlcker, (H), 
Dietrich, (H), Leo, (H), Ebert, (H) ; Ten BrinkS Geschichte, (P, H). 

VIII. Wednesday^ February 28, Cynewulfs Christ, Juliana, and Elene. 
Gathlac and Andreas. Physiologus. Phoenix. 

Grimm's Cynewulfs Andreas und Elene, (P, H) ; Zupitza's Elene, (H); Horst- 
mann's AltengUaehe Legenden, ii, (fih; Essays in Anglia. by Gibler, (H) ; 
Chaxltlus. Fritnche ; Thorpe's Codex Exoniensis, (P, H); Morley, Wright's 



IX. Thursdi^y, Mareh i. Minor Anglo-Saxon poetry. Deor's 

Complaint Waldere. The Wanderer. The Sea-farer. The 

Ruin. Gnomic Verse. The Various Gifts of Men. The 

Various Fortunes of Men. A Father's Counsel. The Runic 

Song. Spells and Incantations. Religious and Didactic Verse. 

Aelfred 's Boethius. 

WQlcker's Kleinere Ancelsichsiscbe Dichtangen, 1882, for texts; Thorpe's 
Codex Exoniensis, (P, H), for translations: Conybeare, (P) ; Sweet (War- 
ton, II), (H) ; Morley I, Part I. for translations and discussions, (P) ; Hart- 
msnn's (Anglia, v) Essay on Aelfired's Boethius, (H) : Pauli's and Weiss's 
Lives of Aeflred, ( P, H) ; Fox's Boethius, (P, H). 

X. Friday^ March 2, Minor poetry continued. Satan. Solomon 
and Saturn. Menology. Dialogue between the Soul and the 
Body. Fates of the Apostles. The Riming Song. Revival 
of the Anglo-Saxon Battle- poetry. The Fate of Byrhtnoth. 
The six poems of the Anglo-Saxon Chronicle (Battles of Brun- 
anburh, &c.). The poet Aelfrio. Conclusion. 




Works tor Grncral RirBRCNCC. 

Qrein's Bibllothek der AngelsAchsischen Poesie (P, H) contains nearly complete Anglo- 
Saxon text^ with German translations, of all the poems discussed in the lectures ; add 
Holder's (H) and WQlcker's (P,H) exact reprinU of Be6wulf ; for foundations of Cynewulfs 
legends see the Acta Ssnctorum, (P); Metcalfe's KigUshman and ScandinaTian (H), com- 
nares Anglo-Saxon poetry with Icelandic; Laing's Heimskringla (P); Lettsom's trans- 
laUon of Nibelungen Song; Simrock's, (P, H), and Wensel's (H) Edda 



latlons). 



(German trana- 



NoTK.— Books marked H are in the Johns Hopkins University Library : P. in the Pea- 
body Institute Library. -^ • » 

Slight deyiations from the printed plan of the lectures may be expected. 

X. 

PEDAGOGY. 

Profissor O. Stanley Hall, Ph.D., Lecturer on Psychology. 
Eight lectores on the Principles and Methods of Intellectual 
Training, Tuesdays, February 20 to April 10. 

I. Tueeday^ February 20, Present educationftl needs and interest. 
The methods of Pedagogy illustrated hy a systematic study of 
children in the Boston public schools. 

II. Tuesday ^ February 27. Educational literature and history. How 
to study its problems. The training of teachers. 

III. Tuesday^ March 6. Ziller's '* concentration series," illustrated 

in reading, writing, and literature. 

IV. Tuesday, March IS. The cnltiTation of the memory, and the 

development of morbid self-consciousness in schools and col- 
leges. 

y. Tuesday^ Mareh 20. The training of the attention and the will. 

YI. Tuesday^ Mareh 27, The education of the eye, ear, and hand. 
Elementary scientific teaching. 

YII. Tuesday^ April S, The study of language. The German gym- 
nasium. 

YIII. Tuesday^ April 10, Training in good habits, manners, and sen- 
timents. 

XI. 
THE RELATIONS OF LITERATURE TO MODERN SOCIETY. 

Ma. Oeorqb W. Cabli, of New Orleans. Six lectures. 

I. Monday y March 5, The necessities from which Literature springs. 

II. Wednesday^ March 7. Its infiuence on Man's public life. 

III. Friday, March 9, Its operation and effects in the private life. 

lY. Monday, March 12, The attitudes of modern society toward 
literature. 

y. Wednesday , Mareh 14* The reciprocal duties of literature and 
society. 

YI. Friday t Mareh 16, The literary art and artist. 
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PROCEEDINGS OF SOCIETIES. 



Jomuary 8.~Prof6Hor Sylrester in the cludr. Twenty-foor members prteent. 
Papers read : 
On the Graphical Proof of Certain Algebraical Problems, bj J. J. STLVStrm. 

(ilftjAnaef onp. 48). 
Preliminary Notice of a New Determination of the Value of the Ohm, by A. L. Kim- 
ball. (Abttrael on p. 64). 

fJk<lolo0riMil AM9oeiaiien* 

January 6.— Professor Gildersleere in the ehalr. Thirty-fire munbers present. 
Papers read : 
On the Importance of Latin Glossaries with special reference to Codex Sangallensis 

912, Saec. VII-YIII, by M. Warbkn. {Abttraei imp. 51). 
On New Testament Autosraphs. by J. R. Uabbis. {Abttraei onp, 61). 
On Arthur C. Bumell ana the TalavakAra firfthmana, by M. Bloomfixld. {Ahtiroel 
imp. 61). 

MUiorical mnd Poiiiieai Seien«9 AMoHmH&n, 

Deemnber 8.— President Oilman in the chair. Thirty-two persons present. 
Paper read: 
Kecollections of Madison and other American Statesmen, by John H. B. Latbobb, 
President of Uie liaryland Historical Society. {Abttrad on p. 66). 

Decetnber 16. — ^Dr. H. B. Adams in the chair. Twenty-nine persons present. 
Paper read : 
The Peninsula Campaign of 1862, by Willl4M Allait. (Abstrad on p. 65). 

Januarp 6. — Dr. H. B. Adams in the chair. Twenty-seven persons present. 
Papers read : 

Municipal Politics in Baltimore, by J. C. Ross. (Abstract on p. 56). 

Account of the Contents of the Bluntschli Library, by J. F. Jamkson. (Abstract on 
p. 61). 

January 12.— Dr. H. B. Adams in the chair. Twenty-three persons present. 
Papers resd: 
Plymouth Rock Restored, (Second Article), by H. B. Adams. (Printed in the Mag^ 

tine qf American Hietorpf January ^ 1883). 
Money and its Functions, by Db. R. T. Ely. (Abstract on p. 67. Printed inJkUl in 
the Bankers^ JUagasinCt January^ 1883). 



January 19.— Dr. H. B. Adams in the chair. Thirty-three persons present. 
Papers read: 

The UniTorsity of Oxford and the Oxford Humanists, by C. H. Shink. (7b be xnifr- 
lished in the Overland Monthly). ^ 

Town and Gown, by W. T. Cboasdalb. (Printed in **The Day," January 22, 1888. 
Abstract onp. 67). 

Note on the Brief of Charles J. M. Gwinn in the Case of Turner ts. State of Mary- 
land, by H. B. Adams. (Abstract on p. 67). 

Remarks on Charleston, S. C, as a field for historical investigation, by Hbkbt E. 
SuBPHBBD, President of the Coll^^ of the City of Charleston. 

MaihefHoHeai Society, 

January 17.— Profeasor Sylvester in the chair. Sixteen members present. 
Papers read : 

On the Numbers a^ ^ which occur in Connection with the Proof of Staudt's Theorem 
concerning Bernoulli's Numbers, by G. S. Ely. (Abstract on p. 47). 

On Measurement in Non-£uciidean Geometry, by W. B. Stury. (Abstradonp. 46). 

On the Equation of a Curve referred to a Maximum Inscribed Triangle, by A. S 
Hathaway. (Abstract on p. A»). 

Proof of a well-known Development of a Continued Product in a Series, by J. J* 
Sylvbstkr. (Abstract on p. 46). 

On the Number of Fractious in their Lowest Terms, whose Numerators and Denom- 
inators are Limited not to exceed a Certain Number, by J. j. Sylvbstkju (Ab- 
str<ict on p. 4i), 

MetaphyHeal Club. 

January 16.— Professor G. S. Morris in the chair. Sixteen members present. 
Papers read: 

The Loffical Problem, by J. Jastbow. 

Henry James, by G. S. Mobbis. 

Naturaliata' Field Club. 

January 7.— Dr. W. T. Sedgwick in the chair. 
Mr. p. K. Uhlbb, President of the Maryland Academy of Sciences, delivered a lec- 
ture upon the Geology of the Surface Features of the Baltimore Area. (Abs&ad 
onp. 6z). ^^^^^^^^^^^^^^ 

Maryland Histarieal Society, 

January 8.— The President, Hon. J. H. B. Latrobe, in the chair. 
Paper read : 
On the Foundation of Maryland and the Origin of the Act concerning Relioion. br 
Bradlky T. Johnson. -^ -^ j 



Publications Issued under the Auspices of the Johns Hopkins University. 



I.— AMERICAN JOURNAL OP MATHEMATICS. 

Professor J. J. Sylvester, F. R. S. , D. C. L., Editor. Quarto. Quarterly. 
Subscription, $5 per year. Vol. i., 1878, 888 pp.' Vol. ii., 1879, 408 pp. 
Vol. iii., 1880, 898 pp. Vol. iv., 1881, 884 pp. Vol. v., 1882. 

n.— AMERICAN CHEMICAL JOURNAL. 

Professor I. Remsen, M. D., Pb. D., Editor. Octavo. Bi-monthly. 
Subscription, $8 per year. Vol. i., 1879, 460 pp. Vol. ii., 1880, 448 pp. 
Vol. iii., 1881, 462 pp. Vol. iv., 1882. 

III.— THE AMERICAN JOURNAL OP PHILOLOGY. 

Professor B. L. Gildersleeve, Ph. D., LL. D., Editor. Octavo. Quar- 
terly. Subscription, $8 per year. Vol. i., 1880, 535 pp. Vol. ii., 1881, 
670 pp. Vol. iii., 1882. 

IV.-STUDIES PROM THE BIOLOGICAL LABORATORY. 
Including the Chesapeake Zoological Laboratory. 

Professor H. N. Martin, M. A., D.Sc, M.D., Editor, and W. K. 
Brooks, Ph. D., Associate Editor. Octavo. Subscription. $5 per volume. 
Vol. i., 1879-80, 600 pp., 40 plates. Vol. ii., 1881-83. 

A« a considerable portion of the contents of a Tolume of the Studies from the Biolog- 
ical Labontorr frequently consists of reprints Iruin the Journal of Physiolt^y, sub- 
•cribers to the latter will be charged only $i.5U for each volume of the "Studies." 

V.--CONTRIBUTIONS TO LOGIC. 

Professor 0. S. Peirce, Editor. A voluine of Logical Contributions, 
by members of the Johns Hopkins University. (Little, Brown & Co., 
Boston, 1888). 

Contents: The logic of the Epicureans, by Allan Marquand; On the algebra of logic, by 
Miss Ladd; On the algebra of logic, by O. H. Mitchell; Ou relative numbers, by B. I. 
Oilman ; On probable inference, by C. S. Peirce. 



VI.— HISTORICAL AND POLITICAL STUDIES. 

H. B. Adams, Ph. D., Editor. The publication of a series of Univer- 
sity Studies in American Institutional History, (with special reference to 
the local government and economics of individual States of the Atlantic 
Seaboard and of the Northwest), is now in progress. A list of the 
earlier numbers of the series will be sent on application. Subscription, 
$8 per volume of twelve numbers, comprising from 800 to 400 pages. 



THE JOURNAL OP PHYSIOLOGY. 

Michael Foster, M. D., b\ K. S., Cambridge, England. Editor in Chiefs 
Octavo ^ix parts will form a volume of about 500 pp. Subscription. 
$5 per volume. Vol. i., 626 pp., 17 plates. Vol. ii., 696 pp., 18 pla 
Vol. iii. in progress. 

This journal is published in America with the aid of the Johns Hopkins University : 
ia isauea from the University to subscribers. ' 



The Official Publications of the University are: 

I. An Annual Rkpokt presented by the President to the Board 
Trustees, reviewing the operations of the University during the past fa< 
demic year. 

II. The University Cikculars, issued from time to time, giving <?^ 
rent information as to the work here in progress or proposed. 

III. A Rkoistbr, givinc the list of officers, academic staff, and 91 
dents, and containing detailed statements as to the regulations and w^-' 
of the University, published near the close of each academic year. 

Announcements of proposed lectures, courses of instruction, etc., app-^ 
in the University Circulars, or are separately issued from time to tim^- 



Communications in respect to exchanges and remittances ss^J 
be sent to the Johns Hopkins University (Publication Agency J f 
Baltimore. 



The University Circulars, Annual Report, and Register will be sent by mail for one dollar per annum. Price of Volume I. ^^ 
University Orculars, with index, bound, three dollars. 

The JohriH Hopkins University Circulars are printed by Messrs. JOHN MURPHY & CO., 182 West Baltimore Street, Baltt^ 
more, from whom single copies may he obtained. They may also be procured, as soon as published, from Messrs. CUSHIN63 
A BAILEY, No. 262 West Baltimore Street, Baltimore, 
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SCIENTIFIC NOTES 

On the work of members of this University in Mathematics, Physics, Chemistry, Biology, Ancient and 

Modern Languages, History, Political Science, Psychology, Ethics, and Logic. 

NOTES IN PHILOLOGY. 



Oik the General Theory of Greek Aceefniuaiion^ by M. BiX)OM- 

PIELB. 

f Atetrtct of a Mpcr read at the meeting of the Univenitj Philological Association, 
February 2, 1883]. 

This paper contains a series of historical and critical remarks introduc- 
tory to a comparative study of Greek accentuation and deals with ita 
subject under six heads. 

I. In an introductory chapter the phonetic bearings of the subject are 
discussed. The main points which are emphasized are first : the distinction 
between sentence-accent, word-accent, and syllable- accent, and the impor- 
tance of each of these three in the sciculiflc treatment of the accent of any 
language. It is shown that^entence-accent especially is just at this time 
gaining a peculiarly important place in the study of Indo-European gram- 
mar. Secondly, it is pointed out how important is the distinction between 
the chief or summit-accent of sentences and words and their general accen- 
tuation, which treats with equal interest the history of pitch and stress in 
every word of a sentence, and in every syllable of a word. 

II. The second chapter is devoted to a discussion of the accentual phe- 
nomena of the most important languages of the Indo-European family, 
and the attempts which have been made, to establish upon the basis of the 
separate languages a picture of the proethnic Indo-European parent lan- 
guage itself. The views of fienloew and Bopp are subjected to especial 
criticism, others are passed over lightly. Furthermore the attempt is made 
to establish certain fundamental principles from which the discussion of 
the accentuation of any single language must start. Prominent among 
these is the statement that accentual change must be due to and governed 
by phonetic law, as much as any other process of change in language. 
Therefore it must be shown by what laws the peculiar features of Greek 
accent arose out of the reconstructed Indo-European accentuation. No 
explanation of the facts of Greek^ accent which does not connect these 
with the facts of Indo-European accentuation can be worth much. 

III. The third section is devoted to a formulation of the prominent 
laws of Greek accent within the language itself. Greek accent is largely 
archaic, i. e. it has preserved the prehistoric accent of the parent language ; 
still more largely however the old accentuation has been overrun by a 
new principle, the '* recessive accentuation." It is shown that the well- 
known laws of this recession are in striking accord with the Greek laws of 
enclisis, and the ground is taken that this similarity of the laws for endisis 
ought to be duly considered in any attempt to explain recessive accentua- 
tion. 

IV. In this chapter the discussion turns more especially to the Greek. 
After a review of the literature of the subject the more prominent expla- 
nations of Greek accent are considered. After disposing of Gottling's 
theories, weak even in their day, the very interesting work done by Franz 
Misteli and James Uadley is discussed and criticized. It is shown how 
their theory ol Greek accentuation, ingenious as it is, fails to hold its 
ground, when looked at closely. The weakest point in their explanation 
of the Greek recessive accentuation is this, that they fail to recognize the 
fact that this accentuation is indigenous with the verb and with the verb 
only ; its extension over other parts of speech is secondary and late. 

y. As the theory of Misteli and Hadley draws in the three-syllable 
accentuation of the Latin a short chapter is devoted to disproving its 
Talidity on Latin ground as well as on Greek. 

YI. In the last chapter, Jacob Wackernagel's theory of the Greek reces- 
sive accentuation is presented and supported. Wackernagel has shown that 
the Greek recessive accent of the finite forms of the verb is a aubstiiuie 
for enclUis. This enclisis was in Indo-European times a quality of the 
finite verb only in paratnctic clauses ; in Greek it has become extended 
to the finite verbs whether in paralactic or hypotactic construction by 
analogy. Only a few isolated forms of the finite verb have succeeded in 
preserving orthotonesis by their peculiar character ; the entire finite verb 



has the accentuation of enclitics, which receive an accent, when the word 
exceeds two syllables or three marae according to the laws of *' recessive '' 
accentuation. 



On the Normal Forms of Early EpisUes, by J. Bekdel 
Harris. 

[Abstract of a paper read at the meeting of the UniTersitj Philological Association, 
February 2, 1888]. 

The paper assumes the existence of pattern lines of writinfi; among the 
ancients, viz: the hexameter line and the iambic trimeter, or some 
submuUiple of one of these. From the fact that paper was sold in given 
sizes, it is highly probable that not only had the lines a model number of 
syllables, but that the pages had a fixed number of lines. 

If this were the case it ought to be possible to determine the sise of 
this normal page of writing from an examination of a given collection of 
letters. The method adopted was as follows : A collection of letters being 
taken, the frequency with which letters of any ai»sumed size recurred was 
tabulated, and it was shown that this frequency must be a maximum for 
letters just under an integral number of pages of the author, and a min- 
imum when the letter was just over an integral number; because there is 
a tendency, other things being equal, to finish a letter rather at the 
bottom of a page than at the top. 

The method was Qrst applied to Pliny's letters, with the following 
result: the normal page of Pliny's writing is between 7.4 and 7.6 
lines of the Teubner edition, and represents 20 half-hexameters. Traces 
wore also found of the existence of a smaller page; and the results were 
applied to the criticism of some lines in Pliny, IV. 11. From this result 
it followed at once that the separate books of Pliny's letters were, in 
reality, rolls of 100 sheets apiece. 

The method was then applied to the letters of Cicero, with the follow- 
ing results ; the commoner type is a letter, a single page of which u 
represented by 11 Teubner-lines or near it; i. e. by 28 half-hexameters, or 
twice what was designated in a previous paper as a V-page. 

A smaller page was also found in not a few instan'ces. 

The results were applied to show the manner in which the letters had 
been reduced into books. Some tests were then applied to the result from 
the Epistles themselves': such as in Ep. ad Familiares, Book XI. 25, *< Non 
imitor Xcuiuviofibv tuum ; altera iam pagella procedit," was shown to be 
the bottom of the first page. 



Participial Periphrases in Atlio Prose, by W. J. Alex- 
ander. 

[Abstract of a paper read at the meeting of the Universltj Philological AssociatioOf 
February 2, I888J. 

The periphrases treated were those of the present participle with elvat or 
ylyveatfat in the Attic Orators, Plato and Thucydides. Those occurrences 
in which the participle precedes were first considered, inasmuch as they 
contain the copular verb in its natural position. It was maintained tbit 
the conception which lies at the basis of the verb is that of an activity, and 
that a participle, when used as such, is as truly a verb as an indicative, 
and hence presents a definite action to the mind, and predicates. The parti- 
ciple may, however, assume the place and functions of an adjective but by 
so doing loses the essentials of a verb. The periphrasis pnder examination 
is a case of this kind, and in virtue of the transfer of a participle to so 
adjective, has a function of its own and is ditferentiated from the corres- 
ponding finite forms. It expresses a permanent quality or characteristic 
without reference to definite acts. (For a clear exhibit of the meaning of 
the periphrasis see PI. Kuthyph. 9 E. seq., where the argument hinges on 
the difference between finite and periphrastic forms). 
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Studies in Pindaric SynUzx, by B. L. Gildersleeve, 

[Abstract of a paper in the American Journal oj Philology ^ No. 12]. 

The first of these studies (The Conditional Sentence in Pindar) is hased on 
a paper read hefore the Johns Hopkins Philological Association (February 
meeting, 1882), and a summary of it will be found in the University Circu- 
lar for May, 1882, p. 205. The second treats of AN and KEN in Pindar. 
The following table shows the number and character of the occurrences: 

AN 

Mood and Tense : 
Ind. Aor. 



KEN 

Mood and Tense : 

Indie. Imperf. 1 

Aor. 8 

Opt. Pres. 8 

Aor. 11 

8ubj. Aor. 2 

Inf. Pres. 1 

Aor. 1 

Put. 1 

88 
Character: 

Formulated conditionals 8 

Half formulated 6 

Involved 9 
Relative conditional (generic) 1 

With subj. as exact future 1 

Potential 8 



Put. 
Opt. Pres. 

Aor. 
Subj. Pres. 

Aor. 

Pres. or Aor. accord- 
ing to reading 



4 

6 

6 

10 



8(2) 
(8) 



82 



(80) 

iS! 



Character: 
Formulated conditional 1 

Virtual condition 4 

Potential (positive) 4 

(negative or 

equivalent) 4 
Relative (generic) 6 

— Temporal (whenever) 
88 Pres. of a single time, 

definite person 8 
general of a defi- 
nite person 2 
person and time 
general 2 
Aor. of a bingle time, 

definite person 2 
general of a defi- 
nite person 2 
person and time 
general 2 
Doubtful (general) 1 

82(80) 
A comparison of these tables shows that dv has gained on niv^ if we take 
Homer as a standard. In the Iliad ntv stands to dv as 4 : 1. In the for- 
mulated condition (with e\) &v is not used by Pindar either in protasis or 
apodosis, and even in so-called virtual conditions &v is sparingly employed. 



French Syntax as Affected by the Cultivation of Style, by P. 
S. Marcou. 

[Abstract of a paper read at the meeting of the Uniyenitj Philological AasocUtion, 
March 2, 1883]. 

An ability to point out the peculiarities of the syntax of a writer or 
school of writers, is an almost indispensable prerequisite for a true criti- 
cism of that writer or school of writers. The very great attention paid 
to style by French writers, both classic and modern, the keen sense for 
beauty of expression enjoyed by the whole nation, and the nature of French 
education whose main aim is the cultivation of a good French style, make 
it extremely probable that a comparison of the syntax of modern French 
with the syntax of classic French authors will reveal certain tendencies 
produced by this persistent cultivation of form in writing. Two qualities 
which French writers seek to impart to their style are perfect clearness 
and smoothness, and a liveness or unexpectedness of expression such as 
may keep the reader's fancy constantly on the alert. The effort to pro- 
duce the first quality has resulted in a very marked shortening of the 
length of French sentences. Thus the average number of verbs per sen- 
tence in one hundred consecutive Montaigne sentences (the number of 
Terbs in a sentence being taken as a rough indication of its length) is 
6.02; in F^nelon, who comes about a century later, this average is 4.48; 
finally, coming to our time, in Sainte-Beuve it is 8.96 and in Alphonse 
Daudet, 8.88. Increase in smoothness is shown by a tendency in the more 
recent writers to make the length of all their sentences approximate much 
nearer to the length of their average sentence than is the case with the 
earlier writers. 



The effort to produce the second quality of style mentioned has resulted 
in a more and more nice discrimination between the preposition and the 
postposition of a certain class of attributive adjectives denoting mostly 
moral qualities. On the one hand, through a sort of attraction towards 
the French usage with regard to the majority of adjectives, these adjec- 
tives denoting moral qualities have been put more and more frequently 
after their nouns ; on the other hand, when they have been put before 
their nouns, the motive for doing so, which was at first merely euphony, 
has been changed in an increasing number of cases into a desire to call 
forth the fancy of the reader and make it dwell longer on the quality 
denoted by the epithet, or else to invest the epithet with a vigor or with 
a mysterious glow which it never possesses when standing in its usual 
place after the noun. This tendency, is scarcely at all perceptible in Bos- 
suet and La Bruydre, begins to appear in F^nelon and Rousseau, is very 
marked in Chateaubriand whose preposition of saere is a beautiful instance 
of it, and finally appears most perfect in Prosper M6rim6e. 

The persistent cultivation of style among the Ffench has doubtless 
resulted in developing other peculiarities of syntax which a patient study 
of French writers will reveal. 



On the 80'Called Dying Alexander of the Uffizi Gallery, by 
A. Emerson. 

[Abstract of a paper read at the meeting of the UniverBity Philological Aasociation, 
March 2, 1883]. 

This paper was an attempt to prove the connection of the Florentine 
head with the Gigantomachia of Pergamum. By the help of a photo- 
graph, attitude and expression were analyzed and found to exhibit agony, 
though lesser in degree, similar in kind to that of the Laocoon. Archaeolo- 
gists have been unable to come to any satisfactory decision on the subject 
represented. The writer referred the traditional name of Dying Alexan- 
der to a careless misapprehension of Plutarch. Alex. Magn. 4 and Plut. 
de Al. M. virtu te aut fortuna II. 2. The bust presents some features of 
resemblance to other real and supposed portraits of Alexander, but the 
possibility of the production by a Greek sculptor of so fanciful a work as 
a portrait of this pattern was denied. The style of the work, however, 
justifies ascribing its invention to the last period of Greek Art before the 
Alexandrine. This would connect it with the schools of Khodes and Per- 
gamum. Before the late discovery of the great Pergamene frieze, attempts 
at naming the subject could not be more than guess work. The archae- 
ologist of the German expedition, Conze, was struck by the resemblance 
to the Alexander of a giant's head of the altar-frieze. See Bericht uber 
die Ergebnisse der Ausgrabungen zu Pergamon, p. 62 and Fig. D. on p^ 
58. The resemblance is evident, but the cut is too small to allow of 
closer consideration, while there is reason to believe that the original o^^ -^ 
the Uffizi head is to be sought in the missing one of the fallen giant "'-im f 
Plate III. Without any alteration of antique portions, the Alexand 
head, as presented in a photograph taken from the point of view artisticalk^ 
most advantageous, can be drawn into the wood-cut on this plate. Tl 
eyes are then directed towards the aegis of Zeus, of which the effect 
observable in the features of the face as well as in the preserved bod 
Especial stress was laid on the complete artistic parallelism, required 
the pendant relation of the Zeus and Athena groups, between the b 
under consideration and that of the winged giant of Plate IV. 

It is a curious confirmation of the theory advanced that Overbeoir 
(Eunstarch. Vorles., p. 187, quoted by Wiesoler in Muller's DAK )f 
seeing in the work the expression of ** a sudden, surprising pain," sug- 
gested an altogether analogous subject : " Capaneus, at the moment when 
Zeus' thunderbolt strikes him in the neck and is about to hurl him from 
the scaling-ladder." 




On the Second Mutation of Consonants in French Wordhoj 
Oermanic Origin^ by H. C. G. v. Jagemann. 

[Abstract of a paper read at the meeting of the Universitj Philological AasodaUon, 
February 2, 1883]. 

The Qerman tribes who settled in France during the 6th and 6th een« 
turies introduced into the French language about 760 Germanic words. 
Very few of these words show in their present state the characteristics of 
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the High German mutation of consonants, although the fact that the 
French have taken their name for Germany from Alemania seems to point 
to Upper Germany as the centre of emigration. The reasons of this 
apparent incongruity are: 

A. On G^manic ground: (1) a large number of words came from Low 
Gorman, principally Norse and Dutch sources, among others the whole 
Tocabalary of the French seamen. (2) The second mutation of consonants 
waa not accomplished when the majority of (German words were intro- 
duced into French. This appears especially from the treatment in French 
of the Low German th which is regularly rendered by t (thiudisk > O. 
Pr. tiois, Ital. tedesco, Span, tudesco; tharijan > Fr. tarir, etc.) ; show- 
ing that TH had not only not yet become D but had not even reached the 
necessary intermediate stage of th, as represented in Isidorus. 

B. On French ground: (1) The French were unable to pronounce 
■everal of the High* German consonants, especially the aspirates, and 
changed oh back into k, and pf, ph into p. (2) The Romance mutation 
of the medial consonants : 

Lat Ital. muTare > Span. Prov. Port. muDar > Fr. mu^^er 
" " sapere > " " *• saaer > *• savoir 
" " arnica > " «* " amioa > " ami^e 

worked in the opposite direction from, and therefore counteracted the effects 

of, the Germanic mutation. 



On a TransposUion in Seneoaf by J. B. Harris. 

The method which I recently applied to the case of a transposed passage 

in the New Testament has an interesting illustration in Seneca, ad Marciam. 

Hadyig (Adversaria Critica, p. 866) pointed out that two passages had 

been transposed in c. 17, and that the words ** Dicit omnibus nobis natura 

... qui tibi nihil oerti spoponderunt '' (c. 17, 6, 7) should in reality 

stand after the words ** sed hnmanum est'' (c. 17, 1). Almost all such 

cases of transposition arise from the misplacement of a sheet or sheets in 

the MS. or papyrus roll of which they form a part. And it follows at 

once that in all such errors we must have an integral number of pages 

Ibr each of the two passages concerned in the transposition, and also an 

integral number of pages for the portion of the book antecedent to the 

^spated ground. Let us apply these tests to the passages of Seneca just 

referred to. 

Taking the Teabner edition as our standard, we have to carry a passage 
1S.6 Teubner lines in length to a place 88 lines earlier. Obviously 88 is 
12.6 X 8 Tery nearly. Assuming 12.6 lines to represent a single page of 
manuscript, the space through which it has to be moved is three pages. 
The preyioos part of the book is 668 lines = 46.0 X 12.6 very nearly. 

The error, therefore, arose at the 46th page of the MS., and consisted in 
pkdng the 46th page after the 49th. Madvig's criticism is therefore com- 
pletely oonilrmed. 

In the next place, we may enquire into the stichometric size of the 
page in question. The average Teubner line being found to be 46.9 
l«tten, or somewhat less, and the average hexameter being about 86 
leUers, a page of 12.6 Teubner lines is about 16 hexameters. 

Finally, the remainder of the book being reckoned, we have for the MS. 
hi which the error was made a roll of very nearly 88 complete pages. 



On (he Nature and Extent of the Athenian Jurisdidion over 
Oeir AOiee, by C. D. Morris. 

UMiet of a p^^r nad St a meeUng of the Uniyersity PhUological Aa^^ 

The text of this paper was Thucyd. I. 77. 1, /cai kXaoaobfievoi yap h rale 
in^^okaUuf irpdc roifc ^Vfifidxovc Sikcuc koX nap* iifftv avroic h rwf dfioloic v6fiot^ 
tn^ooirnf rdc Kpfaeic fiioSuulv SoKovfzev, It was shown tbat most of the 
ftailators and interpreters are in error, because they expldn both clauses 



to this passage as having reference to the same subject matter. In order 
to make this possible Boeckh, Grote, and Prof. Gk>odwin declare that 
^v/ip6^uu diKoi cannot mean iiKai anh ^vfifidXuv, because the latter involve 
reciprocity of suing and being sued, whereas the concluding clause of the 
passage evidently refers to suits which were brought by compulsion in 
Athenian courts. On the other hand Curtius and Prof. Jowett believe 
that ^vfipSXaiai diKat and SUcu dirb ^vfipdXuv are identical, but extend the 
meaning of the latter phrase so that it includes all this compulsory juris* 
diction of the Attic courts, and thereby is divested of the implication of 
equitable reciprocity which is properly inherent in it. Much light has 
been thrown on the whole question by the recovery of various inscrip- 
tions which have been subjected to minute scrutiny by Kdhler, Frankel, 
and most recently by J. M. Stahl. The results reached by him were stated 
in detail and discussed; and the conclusion was arrived at (1) that suits 
arising out of commercial dealings (ex eontraeiu) between the Athenians 
and their allies were decided dnb ^vfipdhjv on terms of equitable reciprocity, 
more or less, in the courts of the defendant's city ; (2) that suits arising ex 
delictis between Athenian citizens and citizens of allied states were decided 
in Athenian courts ; (8) that suits arising ex delietie between citizens of an 
allied state were tried at first in the local courts, with the provision, how- 
ever, that, if the sentence were death, exile, or disfranchisement, the con- 
demned person should have the right of appeal to Athens ; (4) that at a 
later time it is probable that the more important of such cases were brought 
to Athens in the first instance; (6) that ordinary civil cases arising between 
citizens of an allied city were always decided at home. It was further 
pointed out that the expressions quoted by the grammarians (as that in 
Hesychius, kSiica^ov ^kdjjvaloi airb avfipdXuv rolg virtfKdoic koX tovto fpf x^'^'^^) 
seem to confiict with the first of the above points, and to deny the reci- 
procity which was no doubt an essential element in commercial treaties ; 
for if such treaties were observed with perfect equity, it ought to be equally 
true to say kdiKa^ov ol xm^Kooi roig *A&trvaioic. But these expressions in all 
probability state only what was the practical result as it was realized' by 
the Greeks; for (1) in most cases Athenians would bo the aggressors, and 
therefore the defendants ; and then by the terms of the ^fifiohi the suits 
would be tried at Athens ; and (2) since all suits in which Athenians were 
defendants would be tried at Athens, and those in which they were plain- 
tiffs would be tried in different cities, the judicial range of the Athenian 
courts must have greatly surpassed that of the courts of any one of the 
allied cities, perhaps of all of them together. Thus even without any 
formal infraction of the reciprocity implied by the existence of ^fipcXa, 
the impression may easily have come to exist, which the statements re* 
ferred to seem to express, that it was the Athenians who decided in accor- 
dance with the terms of the several ^hfipoXa the commercial suits of their 
subjects. 



On EniSTHTAI, (/Z 243). 

<iuery: 

The form ivianrrai occurs 11 248, in a disjunctive dependent interroga- 
tive sentence, where an indicative is necessary. La Roche says nothing 
about the form ; others try to explain it as a subjunctive but that it cer- 
tainly cannot be. Others admit that it is an indicative but cannot explain 
the form. G. Meyer in his Gr. Gr. p. 872, says that the strong form orn 
has penetrated into the present middle but cites no parallel examples. Is 
there no other explanation possible? x* H. a. 

Anetoer : 

The form may be a perfect, iTrianjrcu =i*fjiriaTfrrai^ the sense of composition 
having been lost as is shown by fjiruardpriv^ fymarifiTiv, Or if the sense of 
composition is not lost, dirdrfitjratf duutdptoTait imrevKTat Hesych. might 
be cited. See Curtius, Gr. Verb. II, 144. But these belong to a different 
sphere of the language. The perfect is used like oldoj tyvwiui and that 
group. B. L. 0» 



■«^ 
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[Soientlflo Notes Continued]. 



NOTES IN MATHEMATICS. 



On a New Theorem m Partitions, by J. J. Sylvester. 

[BeiDff the snbsUnee of a lectare given at the Johns Hopkini UniTOnity in the month 
of Mardi last]. 

It is a well-known theorem that the number of partitions of n into odd 
numbers is equal to the number of its partitions into unequal numbers. 
This equality was seen by Euler to result from the identity 

It may also be proved easily by the method of correspondence. For if 
we call the partitions of n into odd numbers (repeated or not) the C7, and 
into unequal numbers the V system, any Kwill be of the form [Kj, V^i 
F,, . . . f] where Vi is of the form 

each q being an odd number and all the q*B unlike. 
Hence writing 

2S + 2** + 2^... = ili, 

F is transformable into A ^q^, ^%2%i -^j^i* • • • i which is a member of the 
17 system. 

And conversely any 17 as A^q^^A^q^^ -^i^n • • • • will ^ transformable 
into a F by decomposing each V into a sum of products of its largest odd 
divisor into distinct powers of 2 which can be effected in one and only 
one manner ; so that there is a one-to-one correspondence between the U^% 
and F's, and the number of the one set is therefore the same as the number 
of the other. The theorem which is now to be explained is, so to say, a 
differentiation (in the Herbert Spencer sense) of this theorem. 

It regards the U and F system each broken up into classes and affirms 
the equality between the numbers of U*% in any class and of the Fs in the 
homonymous class. The proof of this by an analytic identity remains to 
be discovered — it is effected without g^reat difficulty by the method of eor- 
respondence : but what is very worthy of notice is that the F which cor- 
responds to a 17, in the more refined construction about to be explained is 
in general (and it may be universally) different from the F which corres- 
ponds to it, when the preceding method of conjugation is adopted. 

Every U which contains i distinct parts is said to be a 17 of the tth class, 
and every F which contains t distinct sequences (not running together) of 
consecutive numbers is said to be a F of the tth class — and my theorem 
may be expressed by saying that there exists a one-to-one correspondence 
(and therefore equality of content) between the I7*s of any class and the 
Fs of the same class. I ought perhaps rather to say that a correspondence 
can be intiUuied than that a correspondence exisU^ for the fact that two 
absolutely unlike bonds of correspondence connect the totality of the U 
and that of the V system seems to indicate that such correspondence should 
rather be regarded as something put into the two systems by the human 
intelligence than an absolute property inherent in the relation between the 
two. Kant makes a similar remark upon the elementary conceptions, 
(such as the circle) which form the groundwork of geometry. 

As an example of the numerical part of the theorem consider the 8d 
class of the CTs and Fs for n = 16. 

The I7*s of this class will be 

11.8.1«; 9.6.1«; 9.8«.l; 9.3.1*; 7.6.1*; 7.8«.1»; 
7.8.1«; 6«.3.1»; 6.8M«; 6 8M»; 6.8.1*; 
and the Fs which are somewhat more difficult to calculate by an exhaus- 
tive process will be found to be 

1.6.9; 1.2.6.8; 2.6.8; 1.6.10; 1.2.4.9; 2.6.9; 
1.4.11; 1.3.4.8; 8.6.8; 2.4.10; 1.3.12. 

8o again of the 4th class there is only one V and one F, viz., 1.3.6.7, 
which is common to the two systems — and of the first class owing to 16 
containing only one odd division, viz., unity, there is also but one £7 and 
one F, viz., the undivided 16 for each alike. In general for the first class 
the number of I7*s is obviously the number of odd divisors of the partible 
number n and the number of single sequences is easily seen to be the same. 
Thus, fa:. ^., for 15 there exist the sequences 1.12.8.4.6; 4.6.6; 7.8; 15; 
and fur 9 the sequences 2.3.4 ; 4.6; 9^ 



I will now indicate the mode of proof, the particulars of which will be 
found set out in full in the forthcoming number of the American Journal 
of Mathematics. 

The partible number n being given, I take any U belonging to it and 
form two graphs, one whose rows represent the major halves of each part 
of U and the other its minor halves [g -|- 1 is the major and q the minor 
half of 2g -^ 1]. I then dissect each of these graphs into its component 
angles and take the content of each ; it is easily seen that beginning with 
the major and passing from it to the minor and back again to the major 
and so on continually in alternate succession, the readings will form a 
continually decreasing series of numbers whose sum will be the same as 
of the parts of the C7, and thus £7 will be transforme^into F. The number 
of parts in F, if we agree to consider that number as always even by sup- 
plying a zero at the end if it should happen to be actually odd, will be 2t 
where t is the number of points in the side of the Durfee-square appertain- 
ing to the major graph. 

Conversely, if any F be given containing or made to contain 2t parts, 
it is easy to construct a system of 2t linear equations between the contents 
of the first t lines and the first t columns of an assumed U having a Durfee- 
square containing i^ points which shall transform into the given F, and 
to prove that these contents will be all of them greater than 2i : hence cme 
and only one V corresponds to a F, and consequently there is a one-to-one 
correspondence between the entire U and entire F systems. It remains 
to show that any 17% (a U of the tth class) by the prescribed process of 
transformation becomes a Vi (a Fof the tth class). 

This is effected as follows : suppose the first exterior angle to be removed 
simultaneously from a given major graph and its accompanying minor : 
begin with supposing that Vi becomes T^: t is the number of unequal lines 
in either graph and it is easily proved that i — j remains unaltered by the 
contraction of the graphs in the manner above indicated : i. «., it can be 
shown that the effect of the contractions is to diminish t and j simulta- 
neously each of them by 0, each of them by 1 , or each of them by 2. 

Continuing this process of stripping the graphs of their outside angles 
we must come at last to a graph consisting of one line and one column or 
of only one line, or only one column, or only a point. In the first of these 
4 cases t and j are each equal to 2. and in the last 8 each equal to 1, hence 
i — j is always zero and every Ui corresponds to a F*. This establishes 
the very remarkable theorem that was to be proved. 



Nate on the OraphiccU Method in Partitions, by J. J. Syl- 
vester. 

It is well I think to draw attention to the fact that the graphical method, 
introduces two new processes into Arithmetic as elementary and fuoda*. 
mental as those contained in the well known 4 rules — which may be called 
Transversion and Apocopation. 

Traneversion is the operation of passing from a partition to its conjugate 
or transverse, and is identical with that which borrovring from the ver- 
nacular of the American Stock Exchange I have elsewhere denominated 
'' calling.*' 

The elements of a partition may be regarded as Sellers each holding • 
certain number of shares in the same stock. On the numbers 1, 2, 3 . . • 
being successively called out each seller who holds at least that number 
of shares declares himself, and the number of those so responding escb 
time being set down, a new partition is formed with numbers whose sam 
is identical with the total number of shares on sale. 

The discovery of this process is due ti» Dr. Ferrers, who informs ms 
that he himself never published it but left it to me to do so in his name 
in the London and Edinburgh Philosophical Magazine for 1868. I may 
mention that I have never missed an opportunity of expressing my sense 
of the great importance of the discovery and bringing it under the notice 
of my pupils, to one of whom, Mr. Durfee (Fellow of this University), 
is due the discovery (after the lapse of 80 years) which leads to the second 
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the 2 radii to a point of 5 frbm the foci ofsnjonepairm&keeqDBl uiglea, 
on oppotite tides, with the tangent at the point; Ibe 2 intersections of a 
tangent of S with the absolute chords of a.aj one pair are equally dittaot, 
on oppoaita^dea, from the contact of the tangent. 

A circle is t, conic S having double contact with the absolute ; it has 
one ttolatod centre C, and a tine of centres [the common polar ofCqaiQ 
and 5] ; the distance of any point of S from C is constant ; not so with 
the distance of any point of S from a centre of the line ; the 2 tangents to 
8 iiom any point in the plane are of equal lengths; the circle has one 
Itolated axis {the line of centres] and a pencil of axes through the isolated 
centre; the distance of any tangent of 5 from the isolated axis is con- 
■tant ; not so with the distance of an; tangent from an axis of the pencil ; 
the tangents to 5 at its 2 intersections with any line In the plane make 
equal angles with the line; any tangent U i! is perpendicular to the radius 
to its point of contact from the isolated centre ; any point of S is perpen- 
dicular to the intersection of the tangent at that point with the isolated 
Uit. 

Two circles are relatively orthogonal if their tangents at an intersection 
are mutually perpendicular, say they have an orthogonal intersection ; S 
ciTcles are relatively ortlu/metTie if their contacts with a common tangent 
are mutnallj perpendicular; say they have an orthometric common 
tangent ; then two relatively orthogonal circles have 2 and only 2 ortho- 
gonal intersections, and 2 orthometric circles have 2 and only 2 ortho- 
metric common tangents. 

Two circles have 2 radical axet, those common chords which intersect 
in the intersection of their isolated axes ; the 4 tangents to 2 circles ft«m 
any point of either of their radical axes are of equal lengths ; the 6 
radical axet of 3 circles meet by 3'a in 4 points, the orlAogonal catim of 
the 8 circles ; these are the Isolated centres of the 4 orlAogonal circlet of 
the 8 given circles ; similarly 2 circles ha»e 2 radical eenirtt, those inter- 
■ections of common tangents which He on the junction of their isolated 
centres ; the angles which any line through either radical centre makes 
With the tangents to the circles at its 4 intersections with them are equal ; 
the 6 radical centres of 3 circles lie by S's on 4 straight lines, the orMo- 
MMfrte SMt of the 8 given circles ; these are the isolated axes of the 4 
triluaneirie eircUt of die 3 given circles. 



On PartUioriB, hy F. Fbabklin. 

[Abltrut or a papsr rdd at tbs meetlni ot tha naiTanltv IlsthemiUcsl Socletr, Fab- 
nur; tl, IBM]. 

IDenoting by (w .' ij) the nambei of ways in which u can be composed 
of t or fewer parts none greater thanj, [is.t, j) is the coefficient of oJx* 
in the development of 



^\-.)^l-^)^\-^•)...^\-„^Y 

■0 that the generating function in whioli tbe coefficient of z- ie (w .' i, j) 
ie the coefBcient of n^ in the development of the above fraction In aacend* 
ing powera of a. To obtain tbia generating function direotljr, we obeerve 
that the number of waje of forming u> with i or fewer parte of vrbicb one 
atleaat is a number greater than j, aayj-{-k, is eqnal to tbe number of 
WajB of forming v — (j + il) with t — 1 or fewer paria; that tbe number 
of partitlona in wbicb two at least of tbe parti are numbcra greater than 
if "ty j+ *i j + *'i ie equal to tha number of jaartitions of « — (j+ *) 
— (j' + A') into i — 2 parte, and eo on; hence tbe O. F. required ia 

1 J*' + ,'*<+... 

(l_i|(l_,.,..,(l_al, (I _,|(l-«'). ■■(!-"'-') 

, xl*'{xl*' + xl*'+...) + J*\xl*' + ...) + ... 
(l-.)(l-i')...(l_.'-ai 

^-'■v-'-V-'-'+...)+^-i-v+V*'+- ■■)+■■■ 

(l_»,(l_xr)... (!-»!-•) +■■• 

J. {,_.'fl;i^ 

-r»)...(l — ar*ll 1— a: 



+ - 



i)(l-i"l...(l-an)l 



4-'+V+'ti 



-')(■-- '1 



.+a/+V+'...^+'}. 



Tbe expreaaion laet written ia a finite form of tbe generating function ; 
hut returning to tbe flrat eipreeaion, we ma; write it in the form 

{i-(i— oj,(^+'y",...) 

,(^'.:r'n...)--}. 



+ {1 



)(1- 



.')(!- 



)••■(! — 



where 2«(x''''S ir'"*'*, . . -) means the sum of tha m-ary comMnations of 
the quantities x^+', *^+', ap'+*...aif inf.; and it is easy to prove by 
Induction that 

-&.(•'+',./+■,...«'+'). 

Hence the above generating function is eqnal to 

(l,^-f)n-:,J+')...(|-;r^+') 
(l-x)(l-x')...(l-;r*) • 

But the method by which tbe equation last written Is inductively proved 
sa^ests a more direct mode of obtaining the generating function by means 
of Uie correspondence In the partitions themselves; this method will be 
found incorporated in Prof. Sylvester's memoir on Partitions in the forth- 
coming number of the American Journal of Mathematiet. 

[Addtndum, The theorem, due to Kuler, thafa number can be formed 
in us many ways with odd numbers, repetitions being allowed, us with 
generai numbers unrepeated may be proved constructively and extendel 
as follows: the number of ways of forming u with an indefinite number 
of parts not divisible by k and with m distinct parts [each Indeflnitely 
repeated) divisible by A is equal to tbe number of ways of forming u with 
an indefinite number of parts each occurring less than k times and with 
m distinct parts each occurring k or more times. To prove the generaliaed 
theorem wbau »> is zero, we may suppose, to fix the ideas, that ft ^ 10, 
the reasoning being perfectly general. Consider any psrtition consisting 
only of parts not divisible by 10, iPt the number of times any such part X 
occurs be written in the decimal notation . . . cha; then if in place of 
...Aa times X we write a times 7., b times lOX, e times \WX, ... we get a 
partition in which no part occurs as many as ten times ; and we have evi- 
dently a 1 to 1 correspondence. Thus the theorem is proved when m ^ 0. 
If now along with the non-ten fold parts we introduce m distinct parts each 
of which is divisible by 10, and at the same time introduce in the corrce- 
ponding partition of the other set ten times these same parts each divided 
by 10, the partitions of tbe second set wilt contain m parts occurring 10 
or more times, while the 1 to 1 correspondence will not be disturbed. 
This proves the theorem]. 



On the Tahviaiian of Symmetria JWioftorw, by W. P. 

DUBFEE. 

[Abstrul or ■ papar read at the meating of the UDlTeiillT Matheoutical Social^, Fcb- 
lutTjU, 1SS3]. 

At a former meeting of the Society, I gave an outline of a method ol 
arranging the partitions of a given numtier so that the table of symmeVric 
functions of that wuigbt should be symmetrical and at the same lima h^ 
confined to a half square with the exception of certain coefficients wis ich 
belonged to the lines and the column* of tbe self-conjugatea. Whiia the 
method there given was somewhat imperfect I find that there is a deO.El<>* 
arrangement which effects tbe desired end. It may be stated as follo'^- 
Write the partitions in groups beginning with the group containing tl>«w 
of one part, then that containing those of two parts and.so on, imaging 
the partitions of each group in natural or dictionary order, and omitting 
all partitions whose conjugatea have been written earlier end all self-con- 
jugate*. Thii will include one-half of all the partitions less the self-ton- 
Jugatee. Write next the self-conjugatea in any order and finally writs 
tbe conjugates of the firat part in inverse order. If the partitions at Ili< 
head and side of the table be written in this order the table wilt bavs the 
desired form. 

A paper containing the principles upon wbicb tbe foregoing is foundsd, 
will appear ia a future numtwr of the American Journal of MalMimitict. 
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to secondary changes which have acted upon the ova and the emhrjos. 
For this reason no direct evidence has been hitherto obtained. At Beau- 
fort during the last summer some work was done upon Thalassema, a 
species of worm which possesses a very primitive development and en- 
ables a direct study of the origin of bilateral symmetry from radial 
symmetry to be made. The results of the observations were satisfactory 
upon the point in question, and showed that as far as this group of animals 
is concerned, the second of the above views, viz. : that of fialfour, is in all 
essential respects correct. The radially symmetrical gastrula elongates 
nearly at right angles to its long axis, and gives rise to a bilateral larva, 
of which the ventral surface has been from the first indicated by the posi- 
tion of the mouth. The acquisition of a direct motion occurs sometime 
after the animal is truly bilateral, an indirect revolutionary motion being 
gradually changed into a direct motion with its anterior extremity in 
advance. 



Lid of a few Additions to Hie Species of Birdsj Reptiles and 
Bairachians Mentioned in Dr. Elliott Coues^ Paper on the 
" Natural History of Fort Macon and Vicinity" by H. Gar- 



HAN. 



[The species mentioned below were observed at Beaufort in 1881 while studying at the 
Jonns Hopkins Marine Laboratory]. 



Sophophaues hieohr, — September. 
Siita pu8illa. — September. 



Sialia sialis. — September. 
Parus ca^linerma, — September 
Muioiilta varia, — September. 

Deudrceea outiva. — This bird was noticed at Beaufort in September 
feeding on the fruit of a ** mulberry tree.'' This is the second instance 
which has come under my observation of a warbler attacking fruit. 
HeUninihophaga peregrina seriously injures the erapes in North Illinois by 
puncturing them and sipping the juice. 

Dendroeea pintu. — September. Siurua ncevius. August 14. 

SetopKaga rutieilla. — September. Trochilua eolubria. — July. (Abun- 

dant). 
Pieu9 pubeaeem. — September. Cistudo dauaa. — Probably the Cif- 

tudo refered to by Dr. Coues. 
Nanemys guiiaiuB. dnoaiemum pennaylvanieum. — 

(Abundant). 
Chelydra serpentina, Enmecea fa»eiatu». 

Anolis prineipalis, — Beaufort is probably near the northern limit for this 
species. Holbrook says it does not occur north of the 84th parallel of 
latitude. It was abundant about rail fences which were partially over- 
grown by herbage. Under the influence of fright, or at will, the 



color may change from a bright green to dull olive brown or the reverse. 
When the green color predominates a slight pinch with a pair of blunt 
forceps causes a brown spot to appear at the point compressed. During the 
summer of 1882, they were seen in the interior of North Carolina running 
about on the leaves of trees ani springing from branch to branch in pur- 
suit of insects. 

Bh/o quereieus. — A single pale specimen of this peculiar toad was col- 
lected at Beaufort. From an examination of the stomachs of several 
specimens of this species taken at different dates and localities in North 
Carolina, I find that it feeds exclusively on ants. The note resembles that 
of a young plover. Specimens do not vary much from an inch in length 
from the snout to the tip of the urostyle. Apparently breeding near 
Wilmington, July 20, 1882. 



Note on the Anatomy of the Malar Bone, by E. M. Hartwelu 

[Abstract of a paper read at the meeting of the Univenity Scientific Aaaociation, 
March 7, I883j. 

Attention was called to the proposal of Dr. F.W. Langdon, of Cincinnati, 
in a paper on the Madisonville Prehistoric Cemetery, (published in the 
Journal of the Cincinnati Society of Natural History, October, 1881,) to 
apply the name of ** temporal process'' to '* a spine-like and occasionally 
unciform process,'' found to occur on the posterior upper border of the 
malar bone in a large number of the human crania exhumed at Madison- 
ville, Ohio. It was shown that the term ** Froceanu temportUis " waa 
applied to the posterior lower process of the malar bone as early as 1794, 
by Loder ; that, while in the standard English manuals of anatomy, with 
the exception of the ninth edition of Quain, this lower process is termed 
zygomatic, the best German anatomists have long followed the nomencla- 
ture of Loder. It was further shown that the process proposed to be called 
** temporal " by Dr. Langdon, was named Procesaus marginalis by Frof. 
H. Von Lushcka, of Tubingen, in 1867, which name has been adopted by 
Henle; that Broca termed it **Epine jugaU" or jugal spine; that G. J. 
Schultz, of St Petersburg, called attention to the same process in 1852, 
without giving it a special name ; and that Vesalius in the first edition of his 
"De Humani Corporis Fabrica,*' published in 1548, distinctly figured and 
specially marked the marginal process of Luschka. It was suggested that 
the marginal process of the malar bone possessed loss anthropological 
significance than had been supposed, inasmuch as the writer had deter- 
mined its occurrence in skulls of all the principal races of men represented 
in the Morton Collection of Crania, in Philadelphia. 



[Solentlflo Notes Continued]. 



NOTES IN CHEMISTRY AND PHYSICS. 



On the Action of Phosphorus on Moist Air and Carbon 
Monoonde, by Ira Bemsen. 

[Abstract of a paper read at the meeting of the Universitj Scientific Auociation, Feb- 
ruarj 7, 1883]. 

The speaker gave an account of experiments which he has been engaged 
upon for some time past with the assistance of Mr. E. H. Keiser. The 
object was to determine whether phosphorus and moist air have the power 
to oxidize carbon monoxide. Leeds and Baumann agree that the carbon 
monoxide is oxidized. In the light of some results recently obtained in 
this laboratory the conclusion of the above named chemists seemed im- 
probable and hence their experiments were repeated. After a large amount 
of labor had been spent in the investigation, an apparatus was finally de- 
vised in which all joints were protected with either water or mercury, so 
that the ozone formed by the action of the phosphorus in the air could not 
come in contact with organic substances like cork or rubber in its passage 
through the apparatus. It was only when this precaution was taken that 
the gases drawn through the apparatus failed to produce a precipitate of 
barium carbonate in baryta water. The effect was exactly the same whether 
carbon monoxide was mixed with the air or not. The experiment was 
repeated a number of times, and always with the same result. There can 
hence be no doubt that the conclusion of Leeds and of Baumann is incor- 
rect. Carbon monoxide is not oxidized by air in the presence of moist 
phoffphorui. 



Leed's error is easily accounted for. He passed the ozonized air from 
the fiask containing the phosphorus through a tube containing cotton for 
the purpose of removing oxides of phosphorus. Now, ozone acts upon 
the oily substances which adhere to cotton and oxidizes them, forming 
carbon dioxide, and it was this that was collected and supposed to be 
formed by the oxidation of carbon monoxide. Special experiments were 
performed to prove the correctness of this supposition. 

From the above it is clear that the experiment of Leeds and Baumann 
furnishes no evidence in favor of the view that there is an active form of 
oxygen dbtinct from ozone. 



On the HelmholtZ'Koenig Controversy, by G. BissiKQ. 

[Abfltract of a paper read at the meeting of the UnlTersltj Scientific Aasociatlon, Feb- 
ruary 7, 1883J. 

In view of certain objections to Koenig's method ^Journal de Phynque, 
December J 1882], an attempt was made to determine by direct experiment 
the influence of the phase of the overtones on the timbre of a sound. 
Tuning-forks supplied with electro-magnets and resonators were used, and 
the difference of phase was obtained either by altering the lengths of the 
tubes which conducted the sound from the resonators to the ear or by 
putting the driving-forks slightly out of tune. But in neither case could 
the slightest influence of the phase on the timbre be detected. 
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VtUea and Plantationa^ by H. B. Adams. 

[Notes on a lecture delivered before the Peabody Institnte Janaary 80, 1883, and 
abridged for the Historical and Foliiical Science Association, April 6, 1888 j. 

VUles. — In the names of places throughout the older states, particu- 
larly at the South, the suffix ville is of such frequent occurrence as to be 
noticeable in gazetteers and upon county maps ; but in popular speech, in 
designating small neighborhoods or hamlets, this suffix, used in connec- 
tion with the name of some prominent family or with some dominant 
local interest, is even more common than in its printed forms, l^ew 
England towns and Southern counties are full of small localities, too small 
for official recognition as post offices or as incorporated villages, and yet 
large enough to have local habitations and a name. 

Attention is called to the fact that these numerous villeSf in their ham- 
let-form, represent historically the minutest germs of state-life. They are 
not only the institutional seed from which spring larger communities, but 
they are the survival in name and fact of one of the oldest types of local 
life known to English history. The ville is not a corruption of the 
Romance villas but a pure survival of the Germanic Weiler^ or hamlet, 
which in Normandy was everywhere established by Teutonic influences, 
just as it was everywhere planted throughout the Rhine country in the 
Heima and WeiUrSf known to student- pedestrians. In England, as in 
Germany and Normandy, the ville has the historical character of a patri- 
archal hamlet or of a neighborhood of families. In the early statutes of 
England and in the older writers on English institutions, the word is often 
spelled *' vill,'' Blackstone says, *^ Tithings, towns, or vills are of the 
same signification in law." The vill became an organic part of the state, 
a recognized civic unit, just so soon as it had a Constable or a Tithing- 
man, who converted the place into a Ward and kept the local peace by 
legal authority. 

PlanioHons, — It is an interesting fact that the first settlements in this 
country, both in the North and at the South, were everywhere called 
Plantations with precisely the same original significance in both sections 
of country. The word was a common one in English colonial usage and 
was applied to land occupied for cultivation, without regard to the kind 
of crop, whether English grain, Indian corn, tobacco, sugar, or rice. 
Plantations were of two sorts, individual and collective ; the first sort was 
a mere farm ; the second, a group of farms, often thus designated, as for 
example, ** Cambridge Farms.'' In New England, the collective use of 
the old word survives in ' ^Providence Plantations '' and in the well- 
known Plantations of Maine. The settlements at the South were often 
collective or communal like Henrico Plantation and the New Ber- 
mudas, both of which were palisaded and consisted of a group of 
houses and farms. The original collective character of the Virginia 
Plantations is indicated in a somewhat striking way by the Act of 1624 
(see Hening, i, 128) whereby ** the inhabitants of every corporation shall 
fall upon their adjoyning salvages.'' In the South as well as at the North 
there were, from the outset, numerous private Plantations and, in the 
South, this type ultimately prevailed by reason of various economic and 
social causes, for example, the extent of land, the fertility of the soil, 
the nature of the crops, the influence of climate, the introduction of 
indented servants and slaves, together with the triumph of aristocratic 
ideas or of a country gentry, representing the rural order of civilization. 

It is noteworthy that upon every private plantation there survived a 
kind of village-life in the so-called ** Quarters," where, under the absolute 
authority of the mooter, a negro community was made to reproduce some- 
what the same condition of things as existed in a community of serfs upon 
the manor of a feudal lord. The Negro ** Quarters " consisted of rows of 
cabins or cottages, built along the line of a common street and separated 
from one another by fences and garden-** patches," within which limits 
the slaves were allowed to raise produce, pigi*, and poultry of their own, 
precisely as did the mediaeval serfs. Moreover the slaves regarded some 
portions at least of their master's Plantation as did serfs their lord's waste 
land, namely as common for fuel and pasture. The swine of the negro- 
village were allowed to run at large in the master's woods, each one of 
the common herd bearing his negro-owner's mark, according to the 
custom of simple agricultural communities. Frederick Law Olmsted, 
whose writings are among the best sources of Southern economic history, 
says, ** It is told me as a singular fact that everywhere on the plantations, 
the agrarian notion has become a fixed point of the negro system of 
ethics : the result of labor belongs of right to the laborer, and on this 



ground, even the religious feel justified in using massa's property for 
their own temporal benefits." 

One of the most remarkable descriptions by Mr. Olmsted is of a rice 
Plantation in Georgia, where an enterprising slave-owner of Northern 
birth reproduced among his negroes the thrifty village-life and the neat 
tenement-houses of New England. He even instituted a village-green or 
town common, two hundred feet wide. It was no uncommon thing upon 
Southern Plantations for the more practical arts and trades to be success- 
fully carried on by negro slaves, who made excellent carpenters, black- 
smiths, and mechanics, and who dealt in small wares in a thriving way. 
Not only was the economy of an English village reproduced under the 
direction of white men upon the Southern Plantations, but even the 
parish-life of white masters was roughly copied by their slaves who bad 
churches and chapels, parsons, and congregations, that united familiea 
in a larger local life than could a single negro-village. 

The local government of Plantations was personal and more or less 
paternal. In some states the law required the owner of ten slaves to 
employ an overseer. This office probably had its origin in the old English 
household custom of supervising the work of servants and apprentices, 
who were held to a strict account of themselves by family-overseers and 
local tithingmen (the latter overseeing a neighborhood-group of at least 
ten families). We see the outcroppings of these old English customs in 
the instructions of the Massachusetts Company in 1629, ** to the Governor 
and Council for London's Plantation," at Salem. They were to " appoint 
a carefull and dilligent overseer to each familie, who is to see each person 
employed in the business . . . appointed for . . . The'said overseers . . . are 
to keepe a perfect register of the dayly worke done by each person in each 
familie " ( Records of Mass. i, 4C0-1 ). In the Plymouth Plantations there 
were appointed white *' overseers," of the Indians, who lived in scattered 
villages and were held strictly to right in groups of ten under the direction 
of Indian Tithingmen and Indian Constables, who apprehended every 
" runaway '* Indian servant and brought him before the nearest Overseer 
V to be whipt and sent home to his or her master." Negro ** Drivers " 
performed similar offices for the Overseers of Southern Plantations, 
where the Old English constabulary system survived in the so-called 
" Patrol." The system of written ** passes " for negroes going to and fro 
between Plantations at the South was in vogue in Plymouth Colony, 
where no Indian was permitted to go from one Plantation to another 
without a ** pass " from his ** Overseer," stating where he was going, for 
what reason, and how long he could stay. If found without a pass, a 
strolling Indian could be arrested, fined, ** or be whipt and sent home to 
his owne place." This custom of Plantation ** passes" had its origin in 
the parish laws of old England against vagabonds and was introduced 
into the parish life of the South. 



ITie Tovmahip in Maryland ^ by L. W. Wilhelm. 

[Abstract of a paper read before the Historical and Political Science Association, Janu- 
ary 29, 1883J. 

One of the most important and interesting territorial divisions of the 
early English tribes was the township. According to Canon Stubbs it • 
may have represented the allotment originally granted settlers, or the set- 
tlement of kindred, or the estate of a great proprietor. The inhabitants 
of the township were allowed to make local laws for their own govern- 
ment and to be represented in the more important assemblies of the 
hundred court and shire coart. The erection of manors disturbed the 
autonomy of the township, so that the latter were not allowed to legislate 
upon matters of manorial jurisdiction. 

The prevalence of manors in colonial Maryland prevented the develop- 
ment of the township system. The history of the territorial divisions of 
Maryland is as yet unwritten. It is, however, very probable that the 
township never existed as a distinct organization. The so-called Notting- 
ham Township mentioned in some statutes in Kilty's Laws of Maryland 
is well described in Johnson's History of Cecil County. Nottingham lay 
in the extreme northern part of the county, containing about 18,000 acres. 
It had formerly been a part of Chester County, Pennsylvania, but was 
ceded to Maryland about the year 1732. 

Some villages of Maryland were made the popular center of the sur- 
rounding country in a manner somewhat analogous to the villages of the 
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Kew Bnglknd towni. By an Act of 1812, cb. 72, the yil1»fc« of Snow 
Hill, WorcMter Countj, wu conatitntod. The ten commiiaioners choaeo 
were to live within the village or within a radius of three miles. Tboy 
were authorizod to call town'meeCings of voten upon "extraordinary 



The occnrrence of ths word " townland " in tlie earlier itatutea of U ar;- 
land indicate! the pouible Influence of Iriih polity npon the colonial leg- 
lalatioD. At CaWert't manor of Baltimore, in Longford County, wai 
•ibuted almoit in the iieart of Ireland, be must have reoc^oiMd and 
proStad by Iriah territorial lubdiviiion*. These were the barony or 
hundred, tbe pariah, ttta lownland, and the manor. An Iriah hiatorian 
klludea to tbe ■'townlandi " aa " the ancient and recogniced divliiona of 
tbe eouDtry." They were the amalleit territorial tubdivigiom. It la 
•omewhat ouriout that Although " the natives of Ireland never performed 
•o good a work ai to build a city," yet from time immemorial tbey po«- 
iraanil townlanda. Many of the towns of Maryland laid out by Act of 
loss wera ordered to be erected upon existing towulands. 



The Baltimore and Ohio Employia Relief Aaaodation, by B. 
J. Rahaob. 



and FoUUcal Bclanee AuodiUoa, F*b- 
niazy n^ tASSl. 

Thia Mcociatioii wai inaugurated Uay 1, 18S0, and incorporated two 
jtmn lBt«r by the ^tata of Maryland. It !a based upon tbe mutual aisesa- 
ment and Insurance plan. Fai some time previous to Its inception, the 
managera of the Baltimore and Ohio Railroad had been discuiting the 
aabject, but no deSnlte action was taken until tbe railway systems of 
Bngland and tbe continent had been carefully studied. The company 
aubaoribed 9100,000 as the nucleui of a relief fiind and issued a circular to 
Ita employ^ which explained the otjeot and culea of the astodation. 

The asMciation is goTSrned by Constitution and By-Laws, and its oper- 
■tiona ambiaoa three features : (1) an Accident feature; (2) an Annuity 
ftAtnra ; (8) a Savingi and Building feature. 

In order to teoore equitable rate* the employ& are divided Into two 
ililira (1) Thoae engaged in operating trains and rolling slock; (2) 
ThoM not 10 engaged. The employes of both claasea contribute a certain 
percentage of tbeir waget. monthly and in advance, and are entitled to 
banafita in proportion to their contributions. The annexed table gives 
an Idea of the method of asaessment, as explained more at length by Dr. 
Wm. T. Barnard, of Baltimore, Secretary of the Association, in bis second 
annual Nport.Just issued (April, 188S). ' 

Tbe Aiaoeiation baa a> yet no hospital* of Its own but special contracts 
■ra made iritb tbe leading hospitals along Its line. The Saving*^ Fund 
and Building Features have recently been added to the original plan for 
tbe following purpcaee ; (1) To receive deposits, on interest, from thoea 
employ^ of the B. A O. K. R. Co., who are subscribers to its relief 
Ibataraa, and ftom tbeIr wives ; {2) Tolendmoney, on approved security, 
to aald amployie at lawful rates of Interest, in order to provide them with 
IwHMttaada or to improve the ume ; (S) To acquire every description of 
fraabold or Isaaabold property adapted for huiiding purposes, and to sell 
«r laaae the same to tbe enployii, in large or small quanUttes. 

Vban the aaaodation first began its operations, membership wae 
opAotai with tbe Mnploy is, but, success being assured, all were obliged to 
anhaerlbe^ In order to aeonre any of ths benedts promised by the askocl- 
ntion, a eontrlbntM must relinquish all claims for damages against tbe 
Company, arising ttom disability or from death l>y accident The 
■dTanlages of tbe aaaociaUon may be extended to the employes of other 
HNtda, If the iMOciatton deema it expedient. The managert are now di»- 
«aaaing tba propriety of eitabliahing a circulating library for the benefit 
«f tba ampler'*- 

rromHay 1, 1B8(^ tbedataof the organisation, to Decembar 31, of the 
■ami 7«ar, the reodpts tn gmai ware i 

DnaaftommemlMn— - $86,MS.2S 

ffix montba'lntateatontliaOompany'idonatlon of 

fUM^DOO at S par CMit.....» 3,000 00 



$8S,H8.2S 



Amount carried forward, 988,648.26 

The disbursements were as follows : 

Allowance to members 938,806.19 

Physicians' fees 2.686.95 41,608.14 



Balance... 



$47,0*0.12 

The aggregate receipts for tbe twenty-one months Intervening between 
January 1, IBS!, and September 80, 1882, were $346,088.80, and tba dil- 
I for the same period amounted to $302,017.69. 
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THE DEVELOPMENT OF RENILLA. 

By E. B. WILSON* 

[Abstract of a paper commanicated, through Professor Huxley, to the Bojal Society, London, at its meeting, December 14, 1882, and reprinted firom its Proceedings, No. 222]. 



The followiDg abstract contains the more itnportant points established 
by a study of the development of RtniUa^ which was carried on at inter- 
Tals during three years at the marine laboratory of the Johns Hopkins 
University, conducted by Dr. W. K. Brooks. The need of farther studies 
on the embryology of polyps in general must be apparent to every zoolo- 
gist ; and Renilla^ as a highly specialised form, presents a number of special 
morphological problems, which can only be solved by a study of the em- 
bryological history of the organism. This genus appeared, therefore, to 
be a doubly desirable object for study. 

The paper is divided into four parts. The first comprises an account of 
the segmentation of the ^gg and formation of the germ-layers ; the second 
a description of the formation of the tissues and organs of the primary or 
axial polyp; the third part treats of the formation of the colony produced 
by budding from the axial polyp ; and the fourth deals with a few theo- 
retical questions suggested by the phenomena observed. The leading 
points of the paper are as oUows : — 

I. 

(1.) Ab in other Aicyonaria, ReniUa ia dioecious, and fertilisation is 
effected in the water after discharge of the generative elements through 
the mouths of the feeding polyps. The ovarian or spermatic follicles are 
ruptured and cast aside at the time of spawning. 

(2.) The action of the vitellus during segmentation is extremely variable^ 
while the division of the nuclei appears to be nearly regular. The vitellus, 
after a preliminary division of the nuclei, may divide at the first cleavage 
into two, four, (7) eight, sixteen, or thirty-two spheres, which may be 
equal or noticeably unequal. In some cases cleavage begins at one pole 
a considerable time before any sign of activity is shown at the opposite 
pole, so that the segmentation appears precisely like that of a true mero- 
blastic egg. In others, again, the segmentation is irregular and extremely 
unequal, so as to appear quite like that of an epibolic gastrula. All of 
these forms gave rise, however, to quite similar larvae, which were proved 
by isolation in small aquaria to be normal and healthy. 

In several cases of division into sixteen and thirty-two spheres, the 
vitellus was observed to undergo slight changes of form some time pre- 
vious to actual division. These changes appear to be the expression of 
attempts at division on the part of the vitellus, which has not, however, 
energy enough to carry out a complete cleavage. In other cases the 
attempts are partially successful and the Qgg divides incompletely into 
spheres which do not become clear and well defined until the following 
cleavage. The series of forms appears to be produced by variations in 
the activity of the vitelline protoplasm or in the resistance (in the form 
probably of deutoplasm) which is opposed to it. The phenomena are of 
considerable interest, as showing how natural selection may find a field 
for action even in the earliest stages of an organism, and as a caution 
against drawing too hasty conclusions in regard to the character of seg- 
mtntation from the study of a few individuals only. It is fiirther remark- 
able to find the action of the vitellus and of the nuclei as independent of 
one another as these facts seem to indicate. 

(8.) Cleavage is at first superficial, a considerable central mass remain- 
ing onsegmented. The furrows finally extend to the centre, and a small 
temporary segmentation cavity is formed. 

(4.) The layers are separated by a process of delamination. The endo- 
dermic mass is at first solid and is not separated by a supporting lamella 
rom the ectoderm. 

(6.) The supporting lamella is derived mainly from the ectoderm by a 
Tery peculiar process of secretion at the inner ends of the cells. 

(6.) The gastric cavity is formed by absorption of the central endoderm 
cells by those which are more peripherally placed. The former undergo 
a peculiar process of disintegration and form a granular dilyrie which is 
absorbed by the peripheral cells by a process which appears to be identical 
with the amoeboid absorption of yolk observed by Reich enbach in the 
«mbryo crayfish. At this period the gastric cavity is without any com- 
munioation with the exterior. 



II. 

(7.) The oesophagus is formed as a solid invagination of ectoderm, in 
which a slit-like cavity, elongated in the dorso-ventral plane soon appears. 
The lower end of the oesophagus is then absorbed, placing the gastric 
cavity for the first time in communication with the exterior. Much 
variation exists in the process of absorption. Most commonly it b^ns 
at one side, so that the bottom of the oesophagus hangs down like a valve 
from the opposite side. It is then absorbed bodily. 

(8). The radial septa and the horizontal or peduncular septum differ 
widely in structure and mode of origin. The former arise simultaneously 
at the anterior end and grow backwards. Each septum consists of two 
layers of endoderm cells', separated by a structureless lamella. The pedun- 
cular septum arises at the posterior end and grows forwards. It is com- 
posed of three layers of endoderm cells, the middle of which atrophies. 
This septum is probably to be regarded as formed by the fusion of the dor- 
sal pair of radial septa. The septa have a very marked bilateral arrange- 
ment. 

(9.) The mesenterial filaments are formed as endodermic thickenings 
of the edges of the septa. After the formation of the zqouth they become 
continuous with the invaginated ectoderm of the oesophagus. The fila- 
ments are arranged in pairs of different lengths and structure. The dorsal 
pair appears Itut and develops most slowly. 

(10.) The tentacles appear simultaneously and are at first destitute of 
pinnse. They arise as hollow csecal outgrowths from the anterior extremi- 
ties of the radial chambers. 

(11.) The calyx- teeth are formed in a similar manner but in a definite 
sequence. The ventro-lateral pair first appear and then the median dorsal 
tooth. The remaining two pairs appear nearly at the same time, but the 
medio-lateral pair usually precedes the dorso-lateral. Occasionally, how- 
ever, the reverse is true. 

(12.) The muscles are entirely endodermic, with the possible exception 
of those of the tentacles. They are developed from the bases of epithelial 
cells, as *' epithelio-muscular '' cells or myoblasts. The cell-body, in many 
cases at least, becomes reduced to a small granular mass enclosing the 
nucleus and closely applied to the side of the fibre, and the entire muscle- 
element lies below the epithelium. 

The muscles are arranged in two sets, longitudinal and circular, the latter 
being outside the former. The circular muscles form a nearly uniform 
sheet, but the longitudinal fibres are at first arranged in definite tracts 
which exhibit a striking bilateral symmetry. 

(18.) The spicules are developed in the interior of cells and are of twe 
kinds, ectodermic and endodermic, which differ widely in form and sise. 
Professor B. K. Emerson has kindly examined them for me with the 
polariscope, and finds them to consist of a crystalline core, probably of 
aragonite, surrounded by an amorphous layer and this by a second crys- 
talline layer, the axes of which correspond with those of Uie core. 

(14.) The ventral chamber becomes closed in front by membranous 
outgrowths from the septa and body-walls. The dorsal chamber Is dosed 
by the forward extension of the fore edge of the peduncular septum, which 
finally unites with the dorsal wall of the body just anterior to the exhalent 
aooid (mde infra), 

III. 

(16.) The development of the buds is essentially like that of the axial 
polyp, but no trace of the peduncular septum is formed and the mesen- 
terial filaments appear in a different sequence, the dorsal pair appearing 
first and developing most rapidly. 

(16.) The buds which are to form sexual polyps appear always in sym- 
metrically placed pairs, and, in the earlier stages, in a definite sequence. 
They are arranged in two simple lateral rows, which extend both for- 
wards and backwards by the appearance of new buds upon the axial polyp. 
The backward extension is, however, limited, whence results the sinas, 
into which the peduncle is inserted. Anteriorly the two rows of bods 
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«ztend forwudt and downw&rda until the; meet at the ventrfti side of the 
axial polyp, which ii tbuj included within tba disk. 

Nsir buds are conitantlj formed in the angtea between older buda, and 
Mch lateral bud is in time enclosed bf the yaungar adjacent budi In the 
•ame tnanDer aa the axial polyp. 

(17.) TheT«ntral aidei of the budi are at first directed duwDwards, and 
iMDoe, when the polypi in later ttaget bend upwardt so as to aiuume a 
Tertieal direction, the Ventral aide is turned outwards, away from the ceo- 
tre of the diak. 

(18.) The zooidi develop in the aame manner a* the polyp* Xnd are 
tndiatingnlahable from the latter in their earij' itagee. They are at first 
dngle but toon multiply to form cluster*, in which the Tentral chambers 
of the xooidi are alwaja turned away tram the centre of the group. The 
law of budding la therefore the lame fur the zooidi and polyps. In rare 
caMS the secondary sooida become in turn eentrea of multiplication accord- 
ing to the same law. 

The axe* of the primary xooids are definitely related to those of the 
polype on which tbej are placed. 

(19.) The<*HauptxM)id"of Kollikat 1* formed at an early stage as a 
median bud upon the axial polyp, and its function is to discharge waler 
from the colony. The other Eooids draw in water from the exiarior by 
tbe action of the cilia which tine their cavities. This is true also of the 
•axnal polyps in their early stages (though this function is entirely lost 
■• they become older). Hence the zooids are physiologically, as well 
Haoatomically, identical with the young polyps; they are, in other words, 
polypi in a stBl« of arreated development. 



The taking in of waler Is of rital importance to the oi^anism, since tha 
movemenU of the peduncle, by which the creature creeps, are effected bj 
forcing tbe 4ater to and fro. In this fact we find, probably, the expla- 
nation of the very early appearance of buds upon the axial polyp. 

IV. 

(20 ] The facts of development, so br as they go, indicate the deriva- 
tion of Renilla from a form related to the Bathyplilew, which probably 
poaseued a horny axis. This view is opposed to that or E51iiker, who 
considers that Rtnilla is related to the Penniformea only through a priad- 
tive simple "Archiptilum." 

(2t.) The following section contains a brief discussion of the Ulateral 
symmetry, which ii strongly exhibited, both in the individual polyps and 
in the entire colony. It is shown that in both cases the bilateral itructure 
is correlated with a bilateral environment, which indicates a causal relation 
between tbe two; aad I conclude that the bilateral environment detar- 
mioes the bilateral structure. 

(22.) The last section contains a discussion of the polymorphism of 
Renilia. An attempt is made to show that the zooids are probably not 
degenerated polyps but buds in a stale of arrested development, whoaa 
direct ancestors never possessed a more highly organised structure than 

Other theoretical quesUona suggested by the inveetigation are disciused 
under the various sections in tbe body of the paper. 



THE PHENOMENA PRESENTED BY THE ATMOSPHERE OF VENUS 
DURING A TRANSIT. 

By CHARLES S. HASTINOS. 



[BepriDted rnim "Tba Bldcnal H 

Ifr. J. B. Keeler of Allegheny, Penna., has sent me an admirable 
dntwing* of a singular phenomenon observed by him on the 6th of this 
month at that place, which was also seen independently from tbe same 
T«^on by Frofraaor Langley and Mr. Brashear, observing with different 
instramentt. The last named observer has also sent me an interesting 
■kateh of his observation. The phenomenon, briefiy describod, waa a 
bint patch of light at the limb of Vamt, exterior to the sun and not 
S^mmMrically placed with respect to the immersed segment of the planet 
Tliis patch of light, isolated when first seen at perhaps fifteen minutes 
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. ^ . jphBilc rtag srouDd the pUuBt, h«TJng bean requeoted br 

Ftatlmia Lander to par psruealar siteptlon lo tb« phnleu phcnDmsni of the Iruili, 
bOtbitliB flBtUmaOTl^nirmiDuleacanMHe notbiai of 11, Shortly ■RerwiiTds. bow- 
•nr, t oawbt a (aMI* illmnwr of liibt, slmnt >tar-uEe In appnruice, od tha limb of 
tke plBBBthrlhart tram tbi idii, whkb at 30k 4S- pmeoud tbe appeinnce of i cuntd 
Miaakof TerTtalnlsUTerrUgbieKMadlDg forsabartdlsUnee *1odr the mirglo of tba 
"'— Ml portlira of the ptenet'i dlic. The brlghleet pirt of Ihli lumlooui in wu 
■MdlfaeUroM>ailUtb«iDD,batitMiltn*tediibouia)°u tbew«tor> Kne Join log Ibe 
entn* of tbe laii aikd Teniu. At the una time little borni of llRht. due. perhipa, lo 
an opUoal Uloiioii, spp««i«d UrlM fmn the euiu of the luti *t the nurglD ofibeplBnat, 
llfen Iha elented ilm of Huld which lumuadi in Imouned bodf tbrough oipillu; 
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tha Image in the teleKOpe to "bolt," raodered a d<iflDiic cddcIiuIod difflcult. Ad indi 
■endeotdrawlngbjMr. BfMhear wllbar^Hflctorot nl!..Lir rii-loch apart u re, rapreeenl 
tbiiipatof llahlasaitendlag wUblo ibn pUn*i. At ?"h.i7.siitbe ■ppeirmnca wu >tl 
Harked, and the ring of light qiiit« brllilanl *!1 ir<:Liiiil rhi! planet. After Ihlsmf aiui 
Uoo WMwilbdrawnlTBroitlBpreparinKloQbsor-'-Mi" a.>,:ond conlact lb tough tha fai 
Ihlckanlng <Joud». Al emertion the iky wia conn,!, ii:!)- orercaat, and obaerration wi 

laq* eqnMlilal ol tli* obaeiyaMry, Ismporsril; reduced 



February, tBSSJ. 

before second contact, gradaally extended around the planet so that a few 
minutes later It completed the outline. A probable explanation for thia 
phenomenon and others which will be described in the course of thia 
writing, is the object of the article. 

The simplest method to employ in acquiring a definite geometrical con- 
ception of the problems involved is perhaps the following: I>et O, tha 
place of the observer, be regarded for the moment aa a source of light, and 
let Ds consider the course only of such rays as would fall upon the atmos- 
phere of Venui and not be stopped by tbe planet. It is clear that auoh 
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AUafflmif OAMTMlSry, Dtc 27, t8S2. J. Z. Eanaa. 
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mys vonid be contained within a hollow cone having C, for an apex and 
tangent to the two concentric spheres, ooe tho atmnepbero of Fenui, and 
the other the virtual image or tbs jilitnct. The diagram shows a ninridian 
section of this double cono. After pausing Iho atmoflphere the whole 




^stem of rays i> contained wilhin ■ volume o! revuliiiMTi wliicd is U'st 
doQned hy ita meridian aection o" A", d A, v' h', v'" h"'. One inipon- 
■nt coniideration is readily deduced from the figure. In passing from A" 
to A or from A'" to A', the quantity of light received from the side ror 
x', reapocUvely, constantly dimtnishea ; for if it were constant It would 
imply that the rays fulling between d and v" must he deflected directly 
according to their distance below v", or in other words, that tha effect of 
the atmosphere on a ray of light must increase directly as the di>pth of its 
path below the limit of the atmosphere, which is quite contrary to the 
known laws of variation of atmospheric density. For a aimilar reawn 
tbs oObct cannot be continually increasing. This conclusion would be 
true even if e d" were not very ■mall compared to Vv, as is assumed, 
though it could not ho established by tho reasoning given. 

Wb can now not only determine how Veniu woold appear to an eye 
placed anywhere within the region just defined, but also, on account of 
the general principle in optica that the course of a ray is not altered by 
reversing the direction of propagation of light, we can state flrst how 
the planet would appear if the position of the eye and luminout point 
-were interchanged. Thus if the eyo is anywhere within the space c if v', 
no light from C could he seen ; anywhere on the axis of the cone beyond 
H a luminous ring could bo seen concentric with the planet ; within the 
cone h' H A. light might be seen on opposite sides of the planet ; outside 
these two regions again, and within the boundary lines, light from one 
side only could be seen. If thepoiitionof tbeeyeand C be changed in any 
icase. the appearance is not changed. In the specific case of tho ofiiK'ta 
produced by the sun entering the cone it is necessary to know the dimen- 
sions of the various elements indicated In the diagram. Fortunately a 
famous observation by Professor Lyman of Yale college yields the data 
necessary, for he found in 1866 that when Vtnut was 108'' from the near* 
«st limb of the sun a complete ring of light might be seen about it This 
makes tho horiaontal refraction of its atmosphere about 45', or the total 
deviation of a ray which first passes tile planetary surface 1}°; hence tlie 
*ngleA"ti Aislj". 

From this it readily follows, since i" Co"' is only 1' at inferior con- 
jnnction, that the angle n H tj', is 8°, and from the known diameter of 
Ventu, the disUnco VB is about 144,l}00 mites and ^a 290,000 ; but the 
distance to the tun from tho same point is 66,000,000 miles. If then the 
■un be imagined gradually moving inlothe space defined by the line AH 
refracted light may be first seen at the point v ; this happens when the 
angle V C S It about 108'. This light must be very faint, not only 
on account of the reasoning concerning the varying rate of refraction 
within (hi! eonu i;ivcn above, but also becnusc such tight muiithnve passed 
rrry close iu Che aurlaco at' the planet and liave lo»t luucb by abaurption 
dne to suspended vapors and dust. Indeed, Professor Lyman could only 
detect this light when his telescope was in the shadow of a cloud or some 
other distant object. 

There is another phenomenon presented by Professor Lyman's observa- 
tion which, though quite unconnected with the matter concerning us here, 
might readily lead toconfusion, namoiy. the appearance of Vcnut growing 



of a very little more than 180° i 
ig shows that only the light on the opposite side 
by refraction, the rest comes by reflection from 
d we see the crescent extending becaase, owing 
c refraction, more than half its surface is illumi- 
nated by the sun. Ji)st~1>ecause, however, observation shows that this re- 
li light doea not increase in intensity as the two bodies approach. It 
jv dauniMMd tiora farther consideration bore ai It ii quite blotted 
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out by our own atmospheric glare long before tbe beginning of a transit 
and thus does not contribute to the phenomena which we are studying. 

To return to our diagram. As S moves onward in tbe direction before 
stated the amount of light refracted at vconstantly increases by theadditioa 
of light which has passed through higher strata, until H A becomns tan- 
gent to the other limb of the sun, after which all tbe light refracted front 
the farther side comes from consecutively mors and more elevated Blrat» 
and consequently grows constantly in intensity. Kot until the sun's lirub 
reaches the line v'" h", can any light be redacted from the nearer side 
to the fdace of the observer at C ; but tbia condition corresponds with the 
epoch of flrst contact and consequently such refracted light would only 
appear as slightly increased illumination of the sun immediately adjacent 
to the planet. This, I think would always escape detection, or at least 
could not be distinguished from the very strong subjective effect due toi 
the great contrast in brightness between the two bodies, which would l>e 
quite similar. The im)iortant fact is to >>e noted that this condition i» 
true of every point of that half of the circumference of the planet nearest 
the sun, that is, that no point of that half can ever be recogniEed by r^- 
fraction. As the sun becomes immersed farther in the cone, the light from 
the opposite limb not only increases in brightness hut also in extent along 
the circumference of the planet, because tbe sun, having a large surface, 
cuts greater and greater portions of our imaginary cones. This progrea- 
«ion continues until the limb of the sun comes to the axis of the system of 
cones at which moment there is a remarkable change in the law of increase 
of brightness in tbe atmospheric arc. Up to this moment the light has 
been constantly growing in intensity at the point opposite to the sun and 
at tbe same time extending on both sidee towards the cusps of the inter- 
rupted limb of tbe sun ; at this instant the light from the most distant 
region comes from all portions of the sun near the plane of the diagram, 
with a mean deviation of 16' and a minimum deviation of J minute. Tho 
light from the extremities of the planetary diameter tangent to the sun's 
limb comes only from tbe single point of the sun which is in line with the 
centre of the planet. A moment later the light from tbat portion of tbe 
atmospheric ring adjacent to the solar limb comes from all portions of the 
sun near the chord joining the cusps ; but, as is evident, this comoa with 
small deviation and consequent brilliancy. Bence, although the region of 
tbe limb remote from the sun is still increasing r^nlarly in hrightnees, 
that close to the sun baa taken a sudden increment in brilliancy, which 
must grow until it quite outstrips that of the former region. 

We are now prepared to trace all the changes which a telescopic view of 
Venut as sho approaches tbe sun in inferior conjunction would present Ul. 
First, the crescent would grow gradiially more slender, its horns extend- 
ing more and more beyond the limits of a diameter until, when the planet 
is separated tittle more than 1° from the sun, the cusps would meet and 
form a ring, thicker, however, on the sunward side. This is the phe- 
nomenon observed and deKribod by Profe^or Lyman. A Hltle later, at 
a time depending on atmospheric conditions, tho planet would totally 
vanish, in tbe inleiue glare surrounding the sun. "The next view would 
tie that of the edge more distant from the sun, which would bo outlined 
by an arc of light increasing in brightness and extent with increasing 
nearness. This tbe Pittsburgh obiervors alone seem to bare seen, as tha 
observation would demand a purity of sky which was little likely to occur 
at any place in tho United States. One characterislic feature, however, 
has not been touched upon in our explanation, namely, the non-symmetri- 
cal character of the phenomenon ; but we find a suggestion of the causa 
in the demonstrated fact that this light must have passed through rela. 
tively low regions of tho planetary atmosphere, hence if there were any 
local differences in transparency duo to cloud formations, etc., such a non- 
lymmetry must have resulted. Indeed, if we are guided by analogies 
drawn from our own atmosphere, we must conelnda that sucb a mwt of 
symmetry is more probable than not 

After the centre of the planet has reached tbe limb of (be anu there 
would result a rapidly growing intensity of illumination of the atmos- 
pheric ring near the cusps, which would speedily outstrip the brilUancy 
of the more distant portion. This phenomenon, wbicb was doubtlesa aeea 
by most observers much as it was by the writer, I caught just *■ 40" before 
second contact, through rather a milky sky, as two slender horns of light 
shooting out from the solar cusps. One minut« and twenty-five aaconds 
later they had met and after that there was a contlnnoui growth in bright- 
ness. The phenomena observed after third contact were exactly the aune, 
even tbe noted times bwng closely accordant. 

Johns Hopkims Umivebsitt, Dee. 23, 1883. 
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Pbabodt ImnTtrn. Gatatogae of the LlbrBry of the Feabod; 
iDstitato t>f the Ctt; of Baltimore. {Baltimore, Tkt Pea- 
body ItMituie, 188S). 

Bj the kindnflH «f Dr. N. H. Horiion, ProvMt of the InstituU, the 
UniTerait; hu receir«d advuce diMti of tbe ParU I, II, (A-B) of tbe 
Tetbodf Libnry OftUlf^ue. 

The UbcnIoiuDM* of the Uik which hu now been going on for fourteen 
jeua, 10*7 be Mtiinkted from the fact that theee two letten alone contaia 
nearly 86,000 raforencM, to which will add about 20,000 more. The 
■jitam of catatoguiDg adopted waa mainly fouoded on Paniesi'* rulu for 
tbe Brltiah HuMum Uatalogue, and on the Catalf^ue of the Boeton Public 
Ubrmrj, praparod by Mr. Jewett ; but fleveral pecutiw featurea bare 
been added. 

The datee of tbe birth and death of eaeh author, lo tar at asoertainable, 
are eDt«red under the anthor'a name in the genend catalogue ; and groat 
pkini have beeo taken to make theae dstei aa complete and accurate a* 

Another feature ii the aeparation, under lubject-headingi, of the books 
from the eaaayi, reviewi, and articles in books ; the titles of booki being 
pieced flnt, in larger type, and followed by Ibe articlet, Ac., in a amaller 
letter ; both being alphabetically arranged. 

The content* of book* are arranged alphabetically, not by the Brat 
irord, but by the first important word in tbe beading, wherever it may 
bappen to itand ; this word being made conipicuoua by bold-faced type. 
Tbia feature, which \t believed to be novel, greatly facilitatea the finding 
of any article in a long lilt 

Much care hai been talien in analysing long aetj, auch m Migne'* great 
oollection, thoee of Oraevlua, Bouquet, the Archaeologia, Ac, ai well ai 
the literary, historical, and antiquarian serial*. 

Otherfeaturei of excellence will be noted by those whoute this catalogue, 
wrfaich greatly enhances tbe practical value of this admirable library, by 
piecing in the bftnds of those who u*e it, a ready key to its varied trea> 

Okaiq, T. On the Parallel Snrface to the Ellipsoid, (journal 
/Hr die reine und angewandle Mathemalili:. Sd. 93. 
Berlin, 1888). 
The surface may be oonsidered as geosrated by a given point on astralght 
line which moves so as to be always normal to tbe ellipsoid in a second 
given point. In general, every point on a straight line moving so thai 
ft is couitantly normal to a given surface at a given point of tbe line 
deacribee a parallel surface. The parallel surface may also be conceived 
■a tbe envelop of a sphere of constant radius, moving with its centre 
always on tbe given surface — or aa tbe envelop of a sphere of constiint 
r»diua which rolls over the entire given surface, t. a., rolls over both aides 
of tbe surface The general equation of tbe parallel to the ellipsoid is 
obtained in tbe present paper, but not expanded. The partial dilToren- 
tial equation is also written down, and after that the surfsce ii studied by 
Ita representation by three equations, giving the coordinates v y i in 
torms of two independent variable parameteri u and v. Tbe sections of 
tbe surface are examined, and all the important formula necessary for a 
■Widy of the curvature of the surface are obtained. This paper will be 
followed by another brief one, treating of the quadrature of parallel aur> 
face*. 

Okam, T. a Treatise on Projections. ( U. S. Coast and Geo- 
detic Survey, 1S82, pp. 84.7, 4'). 
" In tbia paper ao attempt baa been made to give a sufficiently com- 
prebrnsive account of tbe thadry of projections to answer the require- 
ments of the ordinary student of that aubjccl. Tbo titcriiture of projec- 
'tiuna is very large, and its history pri'senu Ibe names of many of the most 
emineot mathematicians that have lived between tbe time of Plotemy und 
the present day. In the great mass of papers, memoirs. Ac, wbicb have 
been written upon projections tbcre is much that is of the higbpst value 
and much that, though interesting, is trifiing and unimportant. Thus 
meny projections have been devised fur mnp construction which are 
merely el^ant gnometrical triSes. Althousb in whnt follows tbe autbor 
baa taken up every method of projection wilh which he is acquainted, be 
baa not thought It necessary in the cases referred to to do more than 
nientioD them and give reference to tbe papers or books in which they 
may ba found fully treated. 



Aa the different conditioni which prcjectiona for particniar pnrpoaai 
have to latiafy are so wholly unlike, it is neoeaiary, of course, to have a 
different method of treatment for the various caaas. Tbua no general 
theory underlying the whole subject of projections can be given. Per- 
faapa the only division of the subject — omitting the simple case of per- 
spective projection — that hai ever been fully treated is that of prtjeotion 
by similarity of infinitely small areaa. This ia a most important caae, 
the general theory of which, for the repreeentation of any surface upon 
any other, hat been given by Gauss. The mathematical difflcultiee In the 
way of auch a treatment of equivalent projections and projectiona by 
development seem to be Insurmountable, but certainly offer a most attrac- 
tive field for mathematical reeeairch, Tbe author haa attempted to add a 
little to what is already known on theae aubjects, but feeli that what he 
has done is of little consequence unless, indeed, it abould tempt tome abler 
mathematician to take up the subject and develop it at it deserves. A 
few of tbe aolutiona of simple problemt In tbe paper, it it believed by tbe 
author, are now and simpler than any he was able to find in the writings 
of others. Tbe solution of the problem of the projection of an ellipsoid of 
three unequal nzet upon a sphere by Uauis's method is alto believed to be 
new. With these few eiceptiona there is no claim to originality In what 
follows ; tbe attempt having simply been made to preaent in aa simple and 
natural a form at possible what otners have done. The two treatises on 
projections from which much aid has been obtained are those by Littrow 
and Qermain. Littrow's Ghorographie, which appeared in Vienna in 
18S3, waa at that time a nfoti valuable work, but la at the present day 
loo limited in iU scope to be of very mncb use to the student. Unques- 
tionably the most important treatise on the subject at tbia time it Ger- 
main's •' TraiU da pryei^tiom," which contains an account of almoat every 
projection that has ever been invented. The author is under much obliga- 
tion to this work, both for references to original sources and for solutions 
of particulsr oroblems. In cases where proceetea or diagrama are taken 
from this work that are by tbe autbor supposed to have been original with 
H. Germain, special mention of them ia made In the text; when, bow- 
ever, Germain has drawn from earlier sources, no mention is made of his 
book, but as far at possible referencea to tbe original papers are given. 
The opening brief chapter on conic tectiona has been taken in great part 
t^om Salmon's Conic oections. The object of that chapUr ia only to give 
In a simple manner tome of the more important and elementary proper- 
ties of the curvet of tbe second order, to that oonvonient reference could 
be made in the subsequent part of the paper to the various formulae con- 
nected with theae curves, and also simple meant eiven for constructing 
them. At the request of Superintendent Carlile P. Patterson the paper 
has been divided into two parta. The fint part contains the matbematicat 
theory of projections, white the second part contains merely such a suffi- 
cient account of the various projections at will enable the draughtsman to 
; them." — Extrael from th« Prejaet. 



MoBEis, G. S. Kant's Critiqae of Pare Beason. A. Critical 
Exposition. {Chiaago: 8. C. Origga d Co., 188S, pp. 

xvi, 272). 

Tbe author aims in this volume to exhibit succinctly tbe subttantial 
contents of Kant's KriHk tier reinen Vtmunft, and to furnish a critical 
estimate of its pbiloaophioal value and significance. To this end, in the 
Introduction, the univenal nature and historic results of philoaopbic 
inquiry are briefly sketched ; and then, in the body of tbe work, the 
exposition proceeds by a way intended to indicate (1) tbe starting-point 
of Kant's Kritik, (2J tbe goul of demon strati on actually reached in tbe 
Krilik, and (R) the further goal, not reached in the Kritik, but to which 
tbe latter both positively and negatively pointa. 

This volume was the first one to appear in a series of •■ German Philo- 
sophical Classics for English Keadcra and Students," under the general 
editorial direction of the author. Beside it, there has already been pub- 
lithed in the tame series "Schelling's Transcendental Idealism," by Prof. 
John Walton, of Queen's University, Kingaton, Unlario; and the fol- 
lowing are in preparation : 

Leibnilx'B New Essays. Prof. G. H. Howiton. 

Eaol's Ethics. President N. Porter. 

Kant's Aesthetics and Natural Thcolopy (Kritik der Urtbeilskraft). 
Prof. Robert Adamson, Victoria Univeraily, Manchester, England. 

Ficbte's Science of Knowledge. Prof. 0. O. Everett, Harvard Divinity 
School. 

Hegel's Logic. Dr. W. T. Harris. 

Hegel's Philosophy of Keligion. Principal A. H. Pairbalm, Airedale 
College, Yorkshire, Knpland. 

Hegel's Aestbetict. Prof. J. S Eedney. 

The series, according to the preaxnt plan, will be completed with tbe 
addition of a volume on Begel's Philosophy of Uutory and tbe Stale. 
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Rowland, H. A. Belazione Critica salle varie determinazioni 
dell' Eqaiyalente Meccanico della Oaloria. {Opera Pre* 
miaia dal Reale IstUute Veneto, AUi, Serie V, T, Vllf pp. 
120, 8^.) 

ThiB if the Italian translation of a paper sent to Venice in March , 1880, 
in response to an annoancement of the Venetian Institute that a prize 
would be ffiven for the best essay on the subiect. It embodies in part a 
revision of Rowland's communication (published by the American Acad- 
emy of Arts and Sciences) on his own investigations, and also critical 
and historical comments on previous determinations of the same constant. 

The circumstances which led to the award are thus narrated in the 
report of the committee to whom the competing manuscripts were 
referred. 

{^Translation,'] 

Fonr yean ago our Inatitate annoanced a competition for a prise of 1500 lire on the 
following BDfaJect: 

**Todueu88 in detail the determinations hitherto made of the mechanical equivalent 
of heat; to inTeeUgate the caiuee of the remarkable dilTerences which are found in the 
results ; to point out what is the most probaMe value that can be obtained firom these 
resulta; ana to determine the equlTalent itself bj new experimenta according to the 
method which the competitor shall have proved to be the moet exact." 

Two competitors presented themselves, one with a short memoir in Italian, inscribed 
with the motto: "J^rovamdoeriprommdo;" the other with a voluminous EngUsh manu- 
script which bore the motto: ** Perittu wu Uberabii," 

Tne examination of these two memoirs was intrusted bj jou to the committee which 
has now completed its task. 

.... A memoir of much greater breadth and importance is contained in the English 
manuscript inscribed ** VtrHat vot UbenbU." 

.... Your committee is happj to be able to state that the author has completelv ex- 
hausted the first portion of the subject, and that too in such a way that it would be 
impossible to imagine a better treatment of the subject. The second part, it is true, is 
wanting. In order to Justify this omission it will be well to recall a fact relative to the 
preparation of this memoir, which was mentioned to the Institute by our Secretary at our 
meeting last year. He said in fact that within the time laid down for the competitions 
of that year there had come firom Baltimore an EngUsh memoir with the motto " Veriiat 
mu Ubenbiit" and he expressed the earnest wish that he might be able to communicate 
with the unknown autnor to let him know that the competition did not expire before 
March 81, 1881. 

A letter which the author sent last year together with the memoir proved unquestion- 
ably that he was led into error not only with regard to the time when the competition 
dosed, but also with r^^rd to the existence of the second part of the subject. 

** It may be, he savs in his letter bearing the date of March 11. 1880, that I have not fully 
satisfied the formal conditions of the competition: but in spite of all my researches in 
Washington and in Boston, the only information which I have been able to obtain is that 
given by the English paper "Nalwe," No. 18, for January, 1880." 

Your committee took pains to look at the announcement given by Nature, which is 
worded as follows : *'The institute of Venice opens a competition for a prise of L. 1500 for 
a detailed description of the determinations hitherto made of the mechanical equivalent 
of heat, for the investigation of the causes, etc limit for the competition, March 81, 1880." 

Two reasons then have contributed to prevent the author fh)m entering on auy new 
ezperimeuts. The principal cause was that he did not know that the subject set for com- 

Eitition included the performing of new experiments. A second and su fflcientlv power- 
1 reason consisted in the shortness of the time, since the author had only a single month 
at his disponl. It would have been impossible for any one in so short a time to present 
a work so extended, profound, and exhaustive, if the author had not already lonx busied 
himself with investigations analogous to those reouired by the subject proposed by our 
Institute, and had not already had at his hand all the materials necessary for its solution. 

This fact also can be explained to a certain extent by your committee. 

In June, 1879, Henry A. Rowland, Professor of Physics in the University of Baltimore, 
laid before the American Acadeipy of Arts and Sciences a voluminous and very important 
memoir ^ on the mechanical equivalent of heat with subsidiarv researches on the varia- 
tion of the mercurial from the air thermometer, and on the variation of the specific heat 
of water." This memoir was printed in the Proceedings of that Academy and also 
separately in Cunbridge in the beginning of the year 1880. 

Now the memoir presented to our competition contains a large portion of Rowland's 
memoir. Let it not, however, be believed to be a case of plagiarism. Our author quotes 
Rowland with scrupulous exactness, both when he gives his actual words and also when 
he only gives the substance of one of his paragraphs. Besides there are many variations. 

The resemblance between the portions Irarrowed firom Rowland and the portions intro- 
duced by our author is so great, that it would seem as though Rowland himself, wishing 
to conform to the subject proposed bv our Institute, had cast anew his former work, 
arranging it in a different order agreeably to the requirements of the subject, and making 
in it such emendations and corrections as seemed to him necessary for Ills purpose. 

However this may be, our anonymous author in the last part of his memoir finds the 
mean value given by each method, assigning a varying importance to the determinations 
of different uvestigators, and then finds the mean value of these means themselves, each 
estimated prooortionately to the varying excellence of the method by which it was ob- 
tained. By tne method of the theory or gases he obtains the mean value of 480.7 ; by 
means of the heat generate by electric currents the value of ^8.4 ; fh>m the experiments 
performed by Joule in 1850, he obtains the mean value of 426.4 ; and Arom Rowland's 
experiments (1879) the value 427.7 ; and fAring an importance equal to 1 to each of the 
first two methods, an importance equal to 3 to the third and fourth method, and an impor- 
tance equal to 10 to the last method, he reaches the conclusion that, at the latitude of 
Baltimore and under a temperature of 18.9° C, the mechanical equivalent of heat is 
expressed by 427.62 kilograms, a value almost identical with that found by Rowland, and 
therefore almost identical with the value deduced from the other determinations. 

Considering that the author of the memoir ** Verita* voa liberabii" has admirably solved 
the first part of the subject, i. e. the most important part and the one most useful to science, 
and giving due weight to tne reasons owing to which the second part could not be done, 
your committee is of opinion that this memoir deserves the prise, and proposes therefore 
that the Institute should bestow on the author the sum of L. 1500, the amount of the prise 
announced for the subject of this competition. 

DOMENICO TURAZZA, 
ANTONIO PAZIENTI. 
FRANCESCO R08SETTI. 

The oonclusions of the committee having been approved by the Institute, the note of 
the memoir bearing the motto ** Veritas vos laerabit" was opened, and the author was found 
to be Prot Henry A. Rowland, of Baltimore. 

Jameson, J. F. Montauk and the Common Lands of Easthamp- 
ton. {Magazine of American History ^ April, 1883, pp, 7, 8".) 

This paper was read hefore the University Historical and Political 
A^fence Association. (April, ld82)| and an abstract is given on page 208 
lilifirrni'jr Circular, No, 15. 



Habbis, J. Rendbl. New Testament Autographs. {BaUimore^ 
1883, pp, 54, S"*, 4 plates; 50 cents). 

Mr. Harris has shown by arguments of mathematical cogency that the 
Vatican and Sinaitic MSS. were copied fropi originals with oases of a dif- 
ferent size: that the arlxoq of the Vatican MS. was identical with that 
which M. Ch. Grauz proved to be the normal length of the dactylic hex- 
ameter verse ; while that of the Sinaitic MS. was as clearly of a length 
corresponding to the iambic senarius. In this way he establishes what 
he designates as the Y-page and the 8-page ; and having secured these 
standards he proceeds to apply them to the solution of various questions 
of extreme interest. The critical path thus opened by Mr. Harris is 
likely to lead to many important results, but it has of course as yet been 
very little explored. All however who care for questions of New Testa- 
ment criticism will be interested in knowing that the passage in St. 
John's Gospel concerning the Woman taken in Adultery, wnich even con- 
servative critics have found it hard to defend where it stands, occupied 
precisely four V-pages — ^here reproduced in a conjectural facsimile, 
which shows the texture of the papyrus and the joining of the separate 
sheets— which must have been lost from the original document before it 
came into the shape represented by Codex B ; and that when restored 
they were inserted in a place which they did not previously occupy : and 
it is further shown that uie passage should probably be placed at the end of 
the fifth chanter. It is not only in the settlement of the New Testament 
text that Mr. Harris's method is likely to prove fruitful, but also in deter- 
mining similar problems in regard to other ancient writings ; and it is shown 
in fact in this essay that it would be possible to print the letters of Pliny 
approximately as they must have appeared in their autographs. 

The interest attaching to these investigations induced the Editor of the 
American Journal of Philology not to postpone the publication of an ac- 
count of them till room could be found for it in the regular numbers of the 
Journal, but to issue a supplementary part devoted expressly to it. In 
this way too, it was expected that the subject might be brought to the 
attention of many who take a deep interest in the questions and methods 
of New Testament criticism, but ao not regularly see the Journal itself. 
The nature of Mr. Harris's method can be properly appreciated only bv a 
study of the essay at length ; and indeed it would be impossible in this 
notice to give even an approximate impression of the cumulative force of 
the argument, illustrated as it. is by tables and lithographed reproductions 
of the probable pages of the original autographs. 

GiLMAN, D. C. James Monroe. {American Statesman Series, 
Boston: Houghton, 1883, pp. 300, 12^). 

This volume, which was prepared at the request of the editor of the 
series, presents some fresh information in regard to James Monroe derived 
from an examination of his unpublished writings. In the appendix there 
is an elaborate Bibliography, oy J. F. Jameson, Ph.D., relating to the 
Monroe Doctrine, as well as to the life of Monroe. 

Adams, H. B. Saxon Tithingmen in America. {University 
Studies in Historical and Political Science, No. IV, pp. 
23, 8^ : 25 cents). 

This paper was read before the American Antiquarian Society, October, 
1881, and before the University Historical and Political Science Associa- 
tion, December, 1881. An abstract is given on p. 176 of UniverHty Gr* 
ctUar, No, 18. 

BBins, E. W. Local Government in Michigan and the North- 
west. {University Studies in Historical and Political 
Science, No. V, pp. 25, ^» / 25 cents.) 

This paper was read before the University Historical and Political 
Science Association, (January, 1881), and before the American Social 
Science Association, (Septeml)er, 1882). An abstract is given on p. 130 
of University Circular^ No. 10. 

Ingle, E. Parish Institutions of Maryland. ( University Studies 
in Historical and Political Science, No. VI, pp. 48,8*; 40 
cents.) 

This paper was read before the University Historical and Political 
Science Association, (May, 18iB2). and an abfttract is given on page 288 of 
University Circular, No. 17. It is also published in an abridged form 
in the Magazine of American History, April, 1888. 



AiBUi^ 188S.] 



UNIVERSITY CISCULARS. 



83 



SYNOPSIS OF THE RECENT SCIENTIFIC JOURNALS 

Published here. 



American Journal of Philology. Edited by Pro- 
VX880B GiLDJiRSLEivB. Vol II L Whole No. 12. 

Article L — Eggeling's Translation of the ^athapathabrahmanay 
by WiLUAM DwiGHt Whitney. 

The BrahTnanas come next after the Yedic hymn texts. They are 
products of the schools of priests engaged in the practice and propagation 
of the sacrificial ceremonies and in the study of their value and applica- 
tion. They describe the ceremonial and give the dogmatic basis of the 
vast and intricate science of sacrifice. We have here one of the aberra- 
tions of the human mind, but one which is of a high interest and neces- 
sary to be understood, and the more as it is a step in the religious devel- 
opment of a great and gifted people. Moreover the Brfthmanas are the 
Oldest body of Indo-European prose, of a generally free, vigorous, simple 
forniy affording valuable glimpses at the primitive condition of unfettered 
Indo-European talk, which part of their value has been especially brought 
out by Del brack. And their language is of an older cast than the classic 
Sanskrit, bein^ in many respects intermediate between the latter and the 
^et older Vedic dialect. For these reasons, and in spite of their tedious 
inanity, they are full of interest, almost of charm to the special student, 
and Professor Eggeling's translation is a highly interesting and important 
volume, and in Professor Whitney's judgment, by far the most legitimate 
and acceptable contribution to the world's knuwledge of the religious 
history of ancient Brahmanical India made in Miiller's series of the 
Bacred Books of the East. 

The Br&hmanas are all joint survivals out of one age of production 
and tradition ; but another generation of scholars will pass, in all proba- 
bility, before they will be sufficiently worked up to allow of our holding 
definite and defensible views as to their hietory. Not all of them are yet 
accessible in print, and the enterprise of Professor Eggeling is by far 
the most considerable that has been undertaken in this department, and 
yet the present stout volume contains just one-fifth of the Brfthmanas. 
Professor Eggeling h'ks executed his task very well. He is a competent 
translator in both departments of the work — in general accuracy of schol- 
arship and familiarity with the Br&hmana style and in comprehension of 
the processes of the ceremonial and knowledge of its technical vocabulary. 
[The rest of Professor Whitney's article is taken up with a detailed criti- 
ciam of the translation]. 

Article 11. — On the Locality to which the Treatise of Palla- 
dias De Agricultura must be assigned, by J. Rendel Harris. 

[This paper was read before the Johns Hopkins Philological Associa- 
tion, Oct. 6, 1882, and an abstract may be found on p. 6 of the Circular for 
Nov., 1882], 

Article III. — Oa some Points of Usage in English, by FiTZ- 
XDWARD Hall. 

This essay was suggested by some remarks of Professor Short in the 
American Journal of Philology ( Vol. 111^ pp. 141-169) on the English of 
the Revised New Testament. i)r. Hull has presented a large collection 
of singular verbs with compound subjects, ranging from the fifteenth 
century to the nineteenth, a long list of names of rivers used without the 
article, and a number of examples of duplicated prepositions such as we 
find in "cast out the mote out of," with incidental notes on other points 
of usage. 

Article IV. — Studies in Pindaric Syntax, by the Editor. 

An abstract of this paper is given on p. (i8 of this Circular, 

Article V. — On a Probable Error in Plutarch^ Per. c. 23, by 
C. D. Morris. 

[This paper was read before the Johns Hopkins Philological Associa- 
tion (Dec. 8, 1882), and an abstract will be found in the Circular for 
Ifeb., 1883, p. 62]. 

In the Notes, Professor J. M. Hart brings forward confirmation of his 
view expressed in the American Journal of Philology (/, 442), that in the 
liOabhar Breac the commentator on the canon of the mass presupposes a 
commingling of the elements in the chalice by pouring the wine upon 
the water, which symbolized the adding of the divine nature of Christ to 
humanity; Professor F. D. Allkn publishes a short Aeolic inscription 
from Assos., and Professor H. E. Shkphkkd cites from the writings of J. 
C. Calhoun the word * occlude,' which is marked as obsolete in all our 
American dictionaries, [and which is used every day of the world by 
physicians]. 

This number contains further Reviews of HaupVs Akkadische SprachCy 
by Professor J, P. McCurdt ; of Zahn^s Cyprian von Antiochien, by Pro- 
fessor J. M. Hart; of Monroes Homeric Grammar ^ by Professor T. D. 
Hktmmur; of Kings' s Etymologise hes IKor/rr^wcA, by Professor S. Primkr; 
of Horstmann's AUenglisehe Legenden, by Professor Jamks M. Garnktt; 
of Hauler U TerenUanay bv Dr. M. Warrkn; of StufferVs Deutsche Lit- 
ieraiurdenkmale^ by Dr. Julius Gojcbkl, and of Bucheler's Petronius, by 
Profettor Hobikbok Ellis. 



The Reports give abstracts of Fleckeisen*s Jahrbueher, Revue de Philo' 
logie, Mnemosyne. 

In the Correspondence Dr. M. Bloomfield and Rev. L. H. Mills give 
a detailed account of the work of the latter scholar on the G&thAs. 



This is the last number of the third volume. The offer of the manage- 
ment to reduce the price of Vols. I and // still holds. Either of these 
volumes can be had for $2 until further notice. Vol. Ill, which contains 
not onlv the four regular numbers (622 pp ) but a supplement of 54 pages 
with illustrations, may be had at the regular subscription price ($8). 
The makaqkiaknt has dkterminkd to keep only a small beseryx 

after SUPPLYINQ actual 8UBSCKIBER8, A^D APPLICATION SHOULD Bl 
MADE WITHOUT DELAY TO THE EDITOR, P. O. DRAWEE 2, BaLTHIOEB. 
Md. » » • 



Vol. IV, 1, (Whole No. 18) of the American Journal of Philology 
is in press. It will contain articles on the Color System of Vergil, by T. 
R. Price (see Circular, No. 16, p. 206), on the General Theory of Greek 
Accentuation, by M. Bloomfield (see Circular, No. 21, p. 66), Etymology 
teal Notes, by J. P. Postqate, and minor communications by H. I!4ettlb- 
BUip, M. Warren, H. E. Shkpberd, with a number of shori Reviews takd 
Reports of Hermes, Mnemosyne, Germania, etc 

American Journal of Mathematics. Edited by 
Professor Sylvester. Vol. V, No. 8. 

Article I. — On the Non-Euclidean Geometry (conclusion), by 
W. E. Story. 

Article II. — On Cubic Curves, by F. Franklin. 

Article III — On the Solution of the Differential Equation of 
Sources, by J. Hammond. 

Article IV. — Bibltography of Bemonilli's Numbers, by G. S. 
Ely. 

Article V. — On Division of Series, by Riv. John Hagan, S. J. 

Article VI — Sur le D^veloppement des Fonctions Bationelles, 
by Rev. Faa de Bruno. 

Article VII. — Tables of Generating Functions Reduced and 
Representative by certain Ternary Equations, by J. J. Sylvester. 

Article VIII. A Constructive Theory of Partitions arranged 
in Three Acts, an Interact, and an Exodion, by J. J. Sylvester. 

American Chemical Journal. Edited by Protessor 

Remsen. Vol. V, No. 1. {ApHl, 1883). 

Article I. — On some Reductions with Zinc and Ammonia, by 

W. G. MiXTER. 

Article II. — On the Distribution of Arsenic in a Human Body, 
by R. H. Chittenden. 

Article III. — Hydrated Carbon Disulpbide, by F. P. Yenabli. 

Article IV. — An Isopicraminic Acid, by Charles W. Dabnsy, 
Jr. 

Article V. — Piscidia, the Active Principle of Jamaica Dogwood 
(Piscidia Erythrina), by Edward Hart. 

Article VI — Estimation of Chlorine, Sulphuric Acid, and 
Chromium in the presence of Organic Matter, by Charles T. 
Pomeroy. 

Article VII — Methods of Analysing Samarskite, by J. 
Lawrence Smith. 

Article VII. — A Method for the Preparation of Carbon Mon- 
oxide, by L. P. KiNNicuTT. 

Reviews and Reports. 

The Present Condition of the Soda Industry, by W. Weldon. 
Recent Researches on the Pyridine and Quinoliue Bases. 
Researches on Caffeine. 

The number closes with various notes by F. H. Storer, W. A. 
NoYES, J. R. DuQOAN, and others. 



Studies in Historical and Political Science. 

Edited by Dr. H. B. Adams. Nos. 4, 5, 6. 

See list of Kecent Publications, p. 82. 
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Extracts of Letters to Professor Sylyestxr, from Mr. J. 
Hammond, of Backhurst Hill, Essex, England. 

January 23d , 1888. — When I saw your question in the Educational 
Timeat on a succession of integers, etc., No. 7219, I thought you had been 
trying the American Journal Prize Question, but did not think that either 
a proof or disproof could be obtained that way, especially when I con- 
sidered the difficulty of finding a rule to fit the case of weight 11, in 
which the Postulate holds for Quantics of all orders to infinity, with the 
single exception of the 8eptimic, viz : for the Quintic and Seztic there are 
ground-forms of deg-order (5,3) (5.8) but no syzygants of the same type, 
for the Septimic both a ground-form and syzy^ant of deg-order (5.13), 
for the Octavic and all superior Quantics syzygants but no ground-forms 
of the same type. This result is, as you observe, a startling one ; my first 
impression, when I made the discovery at the end of November, was that 
there was some fiaw in my reasoning ; when I could find none, I had 
some misgivings as to the correctness of the printed expressions for the 
generating functions given in the Journal^ and it was only after three 
days' consideration, and after counting the partitions more than once, to 
verify my result, that I was so far convinced of its truth as to venture to 
send it for publication. My second note followed, the results announced 
in which are not yet arranged as I should wish them to be, but they will 
lead to an automatic method of tayniaagCf which will be found to save 
labor. By this method I have performed the tamisage for Quantics of all 
orders up to 8, and found the same results as printed in the Journal. I 
have not tried it on higher Quantics, as I consider that this gives a rea- 
sonable assurance of the correctness of the method 

Since then I have resumed a subject that was interrupted by the Prize 
Question, viz. : the Symmetric Functions of the roots of an equation; my 
first imperfect views on this subject are printed in the Mathematical 
Society's proceedings. In the paper I am now writing, as a sequel to 
this, is a general expression for 2!a» and a proof of Prof. Cay ley's law of 
symmetry given at the end of the tables in Salmon. . . .*. 

All my papers have been solutions of doubts and difficulties that pre- 
sented themselves to my mind, and, I believe, have been more instruc- 
tive to myself than to anyone else. The case of the Prize Question has 
been no exception to this ; I have learned more in solving it than anyone 
else can in reading my solution. 

Starting with a bare knowledge of the meaning of the words ** Ground- 
form " and "Syzygant," obtained from the Journal^ the method of obtain- 
ing Ground-forms given in the Journal and that briefly mentioned in 
Salmon, my first difficulty was how to obtain syzygants without assum- 
ing the Fundamental Postulate. After getting over this, and seeing how 
many of the syzygants may be obtained (all, if one could examine each 
particular case), the question deluded and deceived me for some months, 
when, to my surprise, I found that in one simple case I obtained a syzygant 
where the Postulate said there was none 



February 3, 1883. — I seize pen and paper to communicate a discovery 
I have this instant made. There is a ground-form for the Binary 9-ic of 
deg order (6.19). 

^The number of linearly independent forms is 7 ; the compound forms are 

(1.9)(4.10), (1.9)(4.10), (2.2)(8.17), (2.6)(3.18), (2.10)(8.9), (2.10)(8.9) 

(2.14)(8,5) also 7 in number ; and the syzygant is CgQ^ — CjQg = K (*) 

with the notation of my paper. 

This form I found by searching, the former was obtained by chance. . . . 



February 6, 1883. — In continuing my search for cases of co-existence 
of Ground-form and Syzygant, I have to-day found three new cases, 
making, with my former two, five in all, viz. : 

The case (6.13) for the 7-ic > j^^^^ . 
•« (5.19) «« Q-J'*^ ^j &^^ 



9.icJ 

2 of deg order (5.25) for the 11-ic, 
1 " (5.15) »« 9-ic. 



To give the reasoning would, in each case, be only to repeat the rea- 
soning of the last article of ray paper on the Solution of the Differential 
Equation.* The Syzygants of the respective types are all of the same 

form, viz : 

Q^O, -C,Q, =r(*) (6.18)for7-ic, 

Q4C» - C,Q, = r (») (5.19) for 9.ic, 
Q4C11 - C,q,, ^ V{*) (5 25) for ll-ic. 
Qe^. — C,q, = F(*) (6.25) for ll-ic, 

and (5.15) for 9-ic. 

This last case rather staggers me, as it is a case where (if the tables in 
the Journal are correctly printed) there are two ground-forms found by 
tamisage, which shows that tamisage will not give all the ground-forms 
that correspond to the first positive block of the numerator of the Repre- 
sentative Generating Function. 

I do not think, however, that this will destroy my proof that all the 
ground-forms found by tamisage come from the first positive block. 

*l add, to prevent misconception, that I have not gone into the rtalislic reasoning of 
any case except the original (5.13), all the others were obtained by idealislie reasouiiig, 
[It is, perhaps, unnecessary to add that here, as in my paper, 

Qtm = ao««w — 2mo,aj«,_j + . . . . 

r -ooj. 



March 8, 1888.— . . . "When I first wrote (December 2) I believed 
equation (9) of my paper to be my own, but afterwards found that you 
had given the same result applied to a system of quantics instead of a 
single quantic only on p. 119, Vol. I, of the American Journal. Some- 
thing very much like it is also given in Hargreave^e Eseay on the Resolu" 
iion of Algebraic Equation* (1866), where, on p. 8, he says: **The linear 
transformation shows not only that the discriminant of a quantic, but 
that every combination of the roots or coefficients of a quantic whose 
vanishing denotes the condition or one of the conditions of some system 
or systems of equalities between the roots, (for example, all the leading 
Sturmian coefficients of the quantic), admits of being expressed in terms 
of the (n — 1) quantities (12), (13), . . . , (In). 

These (n — 1) quantities of Uargreave's are all of them differenciants, 
but only two of them, (12) and (18), are protomorphs ; they form a series 
in which the degree and weight are equal, since their first terms are re- 
spectively a{, 2a;, 8a}. 4a;, .... The use of these seems to complicate 
Hargreave's results unnecessarily ; for example, on p. 9, he says : «* The 
discriminant of the quartic admits of being placed in the form 
27 ((12)» + (12)(14)- (13)«) ' - (8 (12)« - (14)) *. 

I wish to make one fhort remark on the use of generating functions 
which will, I believe, bring your results in Vol. V. of the Journal into 
complete accordance with mine. In any case where generating functions 
are used there is a liability of error arising from the fact that 1 — 1=0, 
both units having disappeared and left no trace of their former existence. 
Now it has been conclusively proved (American •/bumai. Vol. V., p. 117) 
that compound syzygies and ground-forms of the 7th degree and the same 
weight coexist for any quantic whose order is sufficiently great, and the 
error about to be proved does not affect this. 

The error in question is on p. 108,* where the number of syzygies of 
degree 5 (ground-syzygies) is said to be finite when they are really infi- 
nite, and consequently ground-forms and ground-syzygies coexist, for 
any quantic whose order is sufficiently great of degree 5 and any odd 

weight = or >• 15. 

" • 

* I was aware after the dLsoorery of the Falsity of the Postulate (which had been tacitly 
assumed as correct by almost all if not all preyious writers), that the results, to one of 
which Mr. Hammond alludes, were open to question, and had contemplated making a 
remark to that effect in the 6th Section of my memoir, on SubinTariants. 

The last few months will be a period foreyer memorable in the records of Mathematical 
Science, as one in which came to light the three great discoyeries of a proof being pes- 
sible of the impossibility of the Quadrature of the circle, the existence of an Assymptotic 
Value (by Mr. Halphen) to the sum of the logarithms of the inferior primes to a given 
number, and th« Falsity of the ordinarily assumed Postulate in the Theory of layari- 
ants. 
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is in effect given in Serret's Algebra, and the solution is wonderfully sim- 
ple. Write i4, B,C=ac — 6«. ad— he, hd — c«, A = i/^, Q the 
discriminant a^d^ + ^<^f ^^^^ ^® values are 

— Xi/lI+B « 2C — 2i4 . — At/Q — B 

= Z. J , p = :::, y == ^ (J = 1 _ ^ 

2X^/0 2Xv^Q 2A|/i2 2Ai/i2 

giving oi5 — j3y = 1 and a + <J = — 1, whence a* + d* + aJ + /?y = 0, 

ax -4- 3 
the condition for — ^^-^ periodic of the third order d'a? = a?. There is a 

yx + d^ 

good deal that is pretty in the working out. 

2°. Rieniann*s theory of the bitangents of a plane quartic — see my 

addition at end of Salmon's H. P. C. — but a slight change of notation 

gives an additional symmetry to the solution; take a^, b^^c^, a,, 6,, e,, 

o,, («, c,| arbitrary /^ = — , &c., then the first three of the following four 

equations determine ^, 7, C ab linear functions of x, y, z, and it is possible 

to determine and that in one way only a^, 64, c^, and/4, ^4, A^, (/^ = — , 

&c.) so as to satisfy the fourth equation 

«a*2 + ^tVt + «a«a +/a^a +i'a'7a + ^aC = 0, 
«a*8 + *ay t + «a«8 +/8^8 +^8*78 + ^8^ = 0, 

and this being so, the equations of all the 28 bitangents of the curve 

1/^ + VVv + 1/^= 0, 

can be expressed very simply in terms of x y, z, ^, 7, C« and the constants. 
In consequence of the change it appears that six of the bitangents can 
be expressed each of them in a double four, viz , the two equations 

X , y . t 



+ 



+ 



and 



ftjCj — ^j^a *i*i — ^a*a *i^i — *a^a 



+ 



+ 



= 0, 



= 0. 



^^8^8 —^4^4 ^a/a — ^4/4 ft9t —fA9A 
represent one and the same double tangent (in fact we get each of these 
equations, and so in all 22 4- 6 4* ^i = 34, 6 double tangents too many, if 
the two were not identical), but the a posteriori verification of the identity 
of the two equations is not by any means easy. 

Since this writing the idea flashed across me that the same formulae apply 
to the 16-nodal quartic surface, viz , if x, y, z, f. 17, Ct are linear functions 
of four coordinates (of course these may be x, y, z, f ) such that identically 

x+y + z + ^ + V+^ + = Or «^_A«-.A~i 

ax + by + ez+f^+gn + hC = 0, ^ fl/-oy-cA-i. 

then the quartic surface \/x^ + \/yn + |/zC =- 0, has the 16 singular 

tangent planes 

«=0,y = 0, 2 = 0,^ = 0, 7 = 0, C = 0, X y g 

^+y+*=o, ax+by+ez=^o, j;ir^ + y:^;^ + rzr^ = ^' 



a? 4-7 + 2 = 0, ax+ffr! + ez = Of 



+ 



+ 



= 0, 



a.+y+C = 0, ax + 6y+K=0. ^""^'^ ^-^-^ ^^^^ 
f. e., it is a 16-nodal surface. I have identified the form with one which 
I gave some time ago in the Proc. L, M, 8. 

I have just received No. 20 of the J. H. Circular: . . . «* infinity " or 
«*pole" is the French expression for your infinity-root— a word which 
occurred to me instead of the ** essential singular point" of Weierstrass, 
f. «., a non -algebraical infinity [such as » = for log x] is " chaam " — 
a function in general has thus roots, poles, and chasms. 



lExlract from a leller of Professor Cayley to Dr. Frank- 
lin, read at the meeting of the University Maihematical 
Society, February 21, 1883'], 

It is I think noticeable that your theory* in connexion with the 
product 1 — X 1 — a?* I — a:» . . . . does something more than group the 

* OmpUt BtnduSf XCli, p. 448, 1880. 



partitions into pairs — in addition to the existing division £-|~0of the 
partitions into even and odd, it establishes a new division I -\- D of 
the flame partitions into increasible and decreasible. There is thus a 
fourfold division 

EIJOI^ 
ED\~OD' 
For instance, it N= 10, the arrangement is 
8 + 2, 7 + 8, 6-t-4| 10, 5 + 8 + 2 



9+1, 4 + 8 + 2+1 I 7 + 2+ 1,6 + 8 + 1,6 + 4 + !• 

where the EltLnd OD each taken in order pair with each other, and sim- 
ilarly the 01 and ED, 

Of course for the exceptional numbers i\r= 1, 2, 5, 7, 12, 15, &c., thq^e 
is just one partition which is neither /nor D; and according as it is O 
or E we have in the product a coefficient — 1 or + 1. 



A Note tbom Pbotsssob Stltbsteb. 

March SO, 188S. 
My attention has been called to an appearance of contradiction between 
an erratum which I inserted on page 46 of the Circulars and a remark of 
mine in a previous number (No. 15, May, 1882). I think the seeming 
discrepancy will disappear if the point I desire to make is duly appre- 
hended. I wished (as I still wish) it to be understood that it is Mr. Peirce's 
statement and not mine that the ** forms *^ in question can be derived from 
his Logic of Relatives. I certainly know what he has told me and should 
attach implicit credit to any statement emanating from him, but have not 
the knowledge which would come from having myself found in his Logic 
of Relatives the forms referred to : as previously stated 1 have not read 
bis Logic of Relatives and am not acquainted with its contents. 

J. J. S. 



A Communication from Mb. Peibce. 

Readers of Professor Sylvester's communication entitled Erratum in the 
last number of these Circulars have perhaps inferred that my conduct in 
the matter there referred to had been in fault. Professor Sylvester's Erra- 
tum relates to bis ** Word upon N onions/* printed in the Johns Hopkins 
University Circulars No. 17, p. 242. In that article appears this sentence : 
** These forms [i, e, a certain group of nine Forms belonging to the algebra 
of ]S onions] can be derived from an algebra given by Mr. Charles S. 
Peirce, {Logic of Relatives, 1870)." The object of Professor Sylvester's 
^^ Erratum^* would seem to be to say that t>iis sentence was inserted by 
me in his proof-sheet without his knowledge or authority on the occasion of 
the proof being submitted to me to supply a reference, and to repudiate 
the sentence, because he ** knows nothing whatever " of the fact stated. 

But I think this view of Professor Sylvester's meaning is refuted by 
simply citing the following testimony of Professor Sylvester himself, 
printed in the Johns Hopkins University Circulars, No, 15, p. 203. 

** Mr. Sylvester mentioned . . . that . . .'he had come upon a system of 
Konions, the exact analogues of the Hamiltonian Quaternions . . . Mr. 
Charles S. Peirce, it should be stated, had to the certain knowledge of 
Mr. Sylvester arrived at the same result many years ago in connection 
with his theory of the logic of relatives ; but whether the result had been 
published by Mr. Peirce, he was unable to say.'' 

This being so, I think that on the occasion of Professor Sylvester's 
publishing these forms I was entitled to some mention, if I bad already 
published them, and a fortiori if I had not. When the proof-sheet was 
put into my hands, the request made to me, by an oral message, was not 
simply to supply a reference but to correct a statement relating to my 
work in the body of the text. And I had no reason to suppose that having 
thus submitted his text to me. Professor Sylvester would omit to look at 
his proof sheet after it left my bands to see whether or not he approved 
of such alteration as 1 might have proposed. At any rate, when from 
these causes Professor Sylvester's *^ Word upon Nonions " had been pub- 
lished with the'above statement concerning me, would it have been too 
much to expect that he should take the trouble to refer to my memoir in 
order to see whether the statement was not after all true, before publicly 
protesting against it ? 
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thus obtained are obviously independent and obviously form a group. 
Thus the problem is solved by a method applicable to any other quadrate. 
My father, with his strong partiality for my performances, talked a 
good deal about the algebra of nonibns in general and these forms in par- 
ticular ; and they became rather widely known as mine. Yet it is clear 
that the only real merit in the discovery lay in my father's transforma- 
tion of quaternions. In 1876, when I was in Germany, my father wrote 
to me that he was going to print a miscellaneous paper on multiple 
algebra and he wished to have it accompanied by a paper by me, giving 
an account of what I had found out. I wrote such a paper, and sent it to 
him ; but somehow all but the first few pages of the manuscript were lost, 



a circumstance I never discovered till I saw the part that had reached 
him (and which he took for the whole) in print. I did not afterward 
publish the matter, because I did not attach much importance to it, and 
because I thought that too much had been made, already, of the very 
simple things I had done. 

I here close the narrative. The priority of publication of the particu- 
lar group referred to belongs to Professor Sylvester. But most readers 
will agree that he could not have desired to print it without making any 
allusion to my work, and that to say the group could be derived from my 
algebra was not too much. 

C. S. PXIBCE. 



A NOTE ON THE WORD "SOPHY" IN SHAKESPEARE'S 

TWELTH NIGHT. 



Act II, sc. 5, 166 : Fahian, I will not give my part of this sport for a 
pension of thousands to be paid from the Sophy, 

Act III, sc. 4, 265 : Sir Toby, They say he has been fencer to the 
Sophy, 

These passages are well illustrated in a letter of a contemporary of Shake- 
speare, the Italian traveller, Pietro Delia Yalle.* The letter is dated Ispa- 
han, March 17, 1617, less than a year after Shakespeare's death, and goes 
into much detail about the origin of the word *' Sofi," which was a dynastic 
title, and hence disappeared with the extinction of the dynasty (vol. i, p. 
464 of the Brighton ed. of 1848). Especially interesting is what Pietro has 
to say about Sir Robert Shirley, whose adventures in Persia bad made the 
Sophy so familiar a name in England. The shah, he says, always wears a 
red cap, "like the other quizUbaaciy or Turkoman soldiers." on certain 
solemnities. This is called tag or crown, and is the sign of belonging to the 
military and the nobility. This tag is sometimes conferred on foreigners who 
take service with the king, '* just as an order of knighthood with us," but 
this happens seldom, and a well informed person told Pietro that he had 
seen it conferred only once in fifteen years. The bestowal of the tag is 
accompanied with great ceremonies, the king putting his own tag on the 
head of the person who is to receive the honor. And now we will let 
Pietro tell the Shirley story in his own sour-sweet way : 

<* In questo modo fu dato 11 tag a quel don Roberto Serley inglese, che gli 
anni passati venne in Roma ambasciador dl questo re a papa Paolo, e 
adesso torna un' altra volta a tutti i principi della cristianita ; ed ho inteso 
qui che don Roberto lo domandd : ma io a dire il vero, non solo non dom- 
anderei giammai tal cosa al re di Persia, ma mi dispiacerebbe sopra modo 
quando egli me I'ofierisse ; perchd non so come un cristiano possa lecita- 
mente- portar quell' insegna, che, insieme con I'onorevole della militar 
nobilU, ha congiunto anche in sd non poco del superstizioso delta falsa 
loro setta ; onde, per rimediare a ci6, conforme io penso, don Roberto 
intendo che in cristianit& soTeva portarvi in cima una croce. Ma oltre di 
questo, lo non tengo che un Franco debba ambiredi portare un' insegna d' 
onore, che d comune a molte migliaia di schiavi e di soldati ordinari ; 

Serd per chi avesse voglia di vivere in Persia, come forse deve avere il 
etto don Roberto, potrebbe passar per cosa, se non desiderabile, almeno 
onorata." 

Pietro was not averse to personal display and he might after all have 
consented to adorn bia head as, at an earlier period of his travels, he had 
contrived to adorn his heels. Being in Constantinople he found that 
it was the fashion to have boot-heels shod with miniature horseshoes, and 
so he had his boot-heels shod, not with iron but with silver, a bit of dan- 
dyism, which, as he remarks complacently (vol. i, 97) was sufiiciontly 
conspicuous, and very cheap — (che per essa cosa insolita e neppur dall' 
istesso principe usata, con poca spesa in cid lo feci parere una galanteria 
assai riguardevole). b. l. o. 



•Pietro DellaValle.chancteTized by Gibbon (c. xxiv) aa " an intelligent man, a gentleman 
and a aebolar, but intolersbly rain and prolix," was born in Rome, April 11, 1586, and died 
in tbe city of his birth, April 21, 1602. He waa a great traveller, for his time, and out of 
the heap of garrulous detail much interesting matter might be sifted. 



A letter has been received from Dr. C. S. Hastings, dated Callao, March 
21, 1883. He had just arrived at Callao and expected to leave, March 22, 
on the U. S. steamer Hartford for tbe Caroline Islands, the point selected 
for the observation of the eclipse of May 6. 



SIDNEY LANIER MEMORIAL FUND. 

Mr. Lawrence Turn bull, treasurer of the committee of the Sidney Lanier 
Memorial Fund, makes the following report: 

** The friends of the late Sidney Lanier collected the sum of $6,260, as 
a tribute of affection and honor, to be used for the benefit of his family. 
Of this amount, a concert in Baltimore yielded $543.85, and a reading 
by Mr. .Victor Rigueur yielded $66.50. A concert in Augusta, Qa., 
yielded $281.00. A concert in Macon, Ga., yielded $208.25. The re- 
mainder was contributed by individuals in sums varying from $5 to $500. 
Baltimore contributed in all, ... $4,555.35 
New York «* «« ... 75.OO 

Philadelphia « . •« ... 545.00 

Boston «« «« ... 850.00 

and there were scattering subscriptions from Newport, New Orleans, 
Charleston, North Carolina, and Texas. 

The Committee in charge, after consultation, placed the fund in the 
bands of one of their number as trustee, to be put at interest and dis- 
bursed for the benefit of Mr. Lanier's family in annual instalments. 

For the Committee, 

BALTIlfORX, Jam, 1, 1883. L. TURNBULL." 

In this connection, it maybe mentioned that by an additional contribu- 
tion of some of the friends of Mr. Lanier, a memorial tablet has been 
placed in Hopkins Hall, bearing this inscription : 

Aapiro dum Exspiro 

SIDNKt LANIER 

Poet 

Lectured here on Literature, 1879-1881. 



COMMEMORATION DAY. 

The twenty-second day of February, 1888, was observed according to 
usage as the Commemoration Day of the University. The public exercises 
of the day were held in Hopkins Hall at four o'clock in the after- 
noon. Brief address were made by President Oilman, and by Profe&sor 
C. A. Toung, of Princeton College. An announcement of the establish- 
ment by the Trustees of eighteen Honorary Hopkins Scholarships was 
made by the Hon* George William Brown, Chairman of the Executive 
Committee. 

The degree of Doctor of Philosophy was conferred upon two candidates, 
viz: 

Kakichi Mitsukuri, (Ph. B., Tale College, 1879), who here pursu 
studies in Biology and has since been called to the Professorship o 
Zodlogy in the University of Tokio, Japan. His thesis on " The Structures 
and Significance of some Aberrant Forms of Lamellibranchiate Gills,'^ 
has been published in the Monthly Journal of Microscopical Science. 

Bernard F. O'Connor, (Bach, es Lettres, University de France, 1874). 
His principal study was the Romance Languages, the subordinate, Latin. 
He submitted a thesis on " The Syntax of Yille-Hardouin." 

The principal address by the Hon. S. Teackle Wallis was a discussion 
of the Johns Hopkins University in its relation to Baltimore. It has 
been printed in pamphlet form. 

In the evening, there was a social assembly of the officers and students 
and their friends. The library and halls of the University were thrown 
open to a company of gentlemen and ladies, several hundred in number. 
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ENUMERATION OF CLASSES, SECOND HALF-YEAR, 1882-3. 



Mathematios. (28 students). 

ClasfM meet Sn Room 16. 

Theory of BartUions : Pbotissob Stltxbtzb. Twice weekly, 

Tuesday and Friday, 4 P. JkL (10). 

Barnes. Craig. Ely, 6. 8. Hathaway. 

Biasiiig. Davis. Franklin. Story. 

Collins, J. Y. 



Davis. 
Durfee. 



Analytic Oeotneiry : Advanced Course : D&. Story. Twice 
weekly, Tuesday and Friday, 10 A. M. (4). 
Bissing. Craig. Davis. Hathavay. 

Quaternions : Dr. Stort. Three ti^es weekly, Tuesday, Thurs- 
day, and Friday, 9 A. M. (4). 
Barnes. Collins, J. Y. Faeitier. Schnermann. 

Conie Sections: Dr. Story. Three times weekly, Monday, Wed- 
nesday, and Thursday, 1 P. M. (9). 

Arts. Faertter. Howe. Nixon. 

Crum. Gilbert Lyons. Taber. 

DeWitt 

I^artiai IHfferential Equations : Dr. Craio. Twice weekly, 
Monday and Thursday, 10 A. M. (2). 
Collins, J. Y. Scbuermano. 

JEUiptic and Theta Functions: Dr. Craio. Three times 
weekly, Tuesday, Wednesday, and Friday, 11 A. M. (9). 

Barnes. Davis. Ely, G. 8. Schuermaaa. 

Bissing. Durfee. Hathaway. Story. 

CoUins, J. Y. 

Hydrodynamics: Dr. Craig. Three times weekly, Monday, 
Tuesday, and Thursday, 12 M. (6). 

Barnes. Kimball. Beid. Schaennann. 

Brace. 

Theory of Equations: Dr. Frakxlik. Three times weekly, 
Monday, Wednesday, and Friday, 11 A. M. (8). 
Faerber. Howe. * Nixon. 

Total IHfferential Equations: Dr. Franklin. Three times 
weekly, Tuesday, Thursday, and Friday, 10 A. M. (9). 

Duncan. Kimball. Nixon. Perkins, W. H. 

Faerber. MorriU. Perkins, a A Yeblen. 

Howe. 

Statics : Dr. Franklin. . Three times weekly, Monday, Tuesday, 

and Thursday, 12 M. (5). 

Crum. Howe, Nixon. Yeblen. 

Hathaway. 



Physios. ' (89 Students). 

Classes meet in Booms 3, 4, 7, 8. 

Electricity and Magnetisim: Protusor Rowland. Four times 
weekly, Monday, Tuesday, Wednesday, and Friday, 8 P. M. (9). 

Brace. KimbalL MorrllL Beid. 

Duncan. Liebig, G. A. Perkins, C A SchuenuuuL 

Goodnow. 

Laboratory Work; Protxssor Bowland. Daily. (8 adyanced 
students). 

Brace. KimbalL Liebig, G. A Perkins, C. A. 

Goodnow. KoyL MorriU. Beid. 

M€0or Ckmrse: Dr. Hastings. Lecture, weekly, Thursday, 8.80 

p. M. ; Laboratory work, daily, especially Wednesday. (14). 

Brace. Duncan. Howe. Beid. 

Collins. J. Y. Durfee. Kimball. Schubart. 

Davis. Ely.G.S. ' MooUL flchmmnsiin. 

Day,D.T. Hall,C.a 



OenertU Physics: Minor Couree: Dr. Hastinqb. Daily, 10 
(21). 

Arts. Crum. Hinkley. Omdorff 

Bayley. Dewitt. Howard. Pleasanti 

Boston. Fels. Huggins. Scott. 

Campbell. Gilbert. Johnston, B. C. Williams, 

Carey. Hillyer. Lodge. Wilson. 
CarrolL 

Daring ths sbstaet of Dr. Hsailagt, thii eoane hss bMn •ondaetsd by Mr. J. Rend^ Hi 

Laboratory Work: (dau in General Phyeice): Dr. Has 
and Mr. Rjbid. (17). 

Arts. Carroll. Gilbert. Johnston 

Bayley. Crum. Hillyer. Omdorff. 

Boston. DeWitt. Hinkley. Pleasanta 

CampbelL Feb. Howard. ScotU 
Carey. 



Biology. (27 Students). 

ClasMS meet in the Biological Laboratory. 

Laboratory Work: Profrssor Martin and Dr. Sedqi 
Daily, 9 A. M. to 5 P. M. (25). 



Beyer. 


Doggan. 


Lee. 


Osbom. 


CatteU. 


Ely, J. 8. 


Lord, J. W. 


Stevens. 


Colton. 


Friedenwald. 


Mackenzie. 


Stratton. 


Conn. 


Howell. 


MUls. 


' Thomss, ] 


Councilman. 


Jenkins. 


Mussey. 


Tuttle. 


Donaldson. F. 


Kemp. 


Nachtrieb. 


Wilson. 


Donaldson, H.H. 









Animal Physiology: Profsssor Martin. Four times wc 
Monday, Tuesday, Thursday, and Friday, 10 A. M. (18). 

Beyer. Ely, J. S. Mills. Stevens. 

Cattell. HowelL Mussey. Stratton. 

Conn. Jenkins. Nachtrieb. Thomas, 1 

Dewey. Jobnson, B.W. * Osborn. Tuttle, 

Donaldson, H. H. Lee. 

OenertU Biology: Dr. Srdgwicx. Three times weekly, Moi 
Wednesday, and Friday, 11 A. M. (7). 

Friedenwald. E^p. Mussey. Wilson. 

Jenkins. Lord, J. W. Nachtrieb. 

Osteology: Dr. B books. Twice weekly, Tuesday and Thursda 
A. M. (6). 

Friedenwald. Lord, J. W. Nachtrieb. Wilson. 

Jenkins. Mussey. 

MamnuMlian Anatomy: Dr. Brooks. Twice weekly. Mo 
and Thursday, 12 M. (6). 

Conn. Nachtrieb. Stratton. Thomas, £ 

Jenkins. Osbom. 



Chemistry. 


(48 Studento). 




Classes meet in the Chemical Laboratory. 


Laboratory Work: Profsssor Bxmsxn, Dr. Morss, and 


Coals. Daily. 


(40). 




Baker. 


Duggan. 


Kemp. Piggot 


Bayley. 


Ely, J. 8. 


Laessig. Fund. 


Boston. 


Friedenwald. 


Liebig, B. A. SchubarL 


Campbell. 


Gittings. 


Lord, J. W. Smith. 


Collins, A. T. 


Gordon. 


Mills. Stokes, H. 


Councilman. 


Hillyer. 


Mussey. Stratton. 


CromweU. 


Howell. 


' Omdorff. Wiegand. 


Cumming. 


Huggins. 


Page. Wilkens. 


Day, D. T. 


Johnston, B. C 


Palmer. Wilson. 


Day,W.C. 


Keiser. 


Perkins, C. A. Yonce. 


Chemistry of 


Ckxrbon Co^npounds: Profsssor Bim 


Daily, 9 A. M. 


(16). 




Applegarth. 


Ely, J. 8. 


Keiser. OmdorC 


Bayley. 


Friedenwald. 


Kemp. Palmer. 


Collins, A. T. 


HiUyer. 


Liebig, B. A. P^nd. 


Dusgan. 


BeweU. 


LOBd, J. W. Wi^^sad. 
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General Chemistry: Da. Morsx. Daily , 9 A. M. (1 7). 

Baker. DaDcan. Laoaig. Schubart. 

Boston. GittiDgB. Musaej. Smith. 

Cftmpbelli HuggiDs. Page. Wilkena. 

CrootweU. Johnston, B. C Perkins, C. A. Wilson. 

Camming. 

M.Uier€Uogy: Db. Williams. Twice weekly , Friday, 2-6 P. M., 

Saturday, 9 A. M. to 12 M. (18). 

Bajlej. Duggan. Liebig, B. A. Pund. 

Collins, A. T. Hillyen Orndorff. Bobertson. 

Day, D. T. Keiser. Palmer. Wiegand. 

Day, W. C. 



Greek. (41 students). 

Clashes meet in 181 Howard Street 

Sftninary: Protkssor Gildkrslkkyk. Twice weekly, Monday and 
Wednesday, 12 M. (9). 

Alexander. Fleming. Miller, C. W. E. Short 

Amolt. Harding. Murray, J. 8. Wiggins. 

Emerson. 

Pindar : Protxssob Oildxrslsbye. Weekly, Thursday, 12 M. (9). 

Alexander. Fleming. Miller, C. W. E. Short. 

Amolt. Harding. Murray, J. 8. Wiggins. 

Emerson. 

Oreek Syntax : Professor Gildxrslekyx. Twice weekly, Tues- 
day and Friday, 10 A. M. (12). 

Alexander. Cole. Harding. Murray, J. S. 

Anderson. Emerson. Holstad. Wiggins. 

Amolt Fleming. Miller, C. W. E. Zweizig. 

Cknnparative Grammar of Oreek: Da. Blooufield. Weekly, 
Thursday, 4 P. M. (9). 

Alexander. Emerson. Short. Tolman. 

Amolt Jagemann. Spieker. Warren, H. C 

Bright 

Aeeehylus: Prometheus; Euripides: Medea: Professor Morris. 

Four times weekly, Tuesday, Wednesday, Thursday, and Friday, 9 

A. M. (9). 

Cole. HolBtad. McDanlel. Stout 

Glenn, J. Lodge. Murray, J. 8. Wals. 

Glenn, W. L. 

Hanger: Iliads xri-xjx : Dr. Spieker. Four times weekly, Tues- 
day, Wednesday, Thursday, and Friday, 11 A. M. (14). 

BoTan. ^go* Loane. Bich. 

Buckler. Fink. McLane. Boberts. 

Cratchfield. Gates. Merryman. Wilkeus. 

Camming. Howard. 

New Testament Chreek: Mr. Harris. Twice weekly, Monday 
and Wednesday, 1 P. M. (12). 

Anderson. Cole. Lodge. Sieber. 

Arnolt. Gumming. McDanieL Walz. 

Beadenkopf. Gates. Bich. Webb. 

Brose Con^position : 

CUu8 A, Professor Morris. Weekly, Monday, A. M. (6). 

Glenn, J. Lodge. Stout Wals. 

Glenn, W. L. McDaniel. 

CUus B, Dr. Spieker. Weekly, Monday, 11 A. M. (14). 

Beran. li^^* Loane. Bich. 

Buckler. Fink. McLane. Boberts. 

Crutchfleld. Gates. Merryman. Wilkens. 

Camming. Howard. 



t^fflt^Ti, (88 Studento). 

Claases meet in 181 Howard Street 

Seminary: Cicero: Dr. Warren. Twice weekly, Tuesday and 

Friday, 11A.M. (10). 

Fleming. Miller. C. W. E. Pease. Stout 

Hazding. Murray, J. S, Short Zweixig. 

Holstad. O'Connor. 



Historical Latin Grammar: Dr. Warren. Weekly, Satur- 
day, 9 A. M. (22). 

Anderson. Fleming. Lodge. Pease. 

Arnolt. Glenn, J. Lord, J. D. Short 

Canfield. Glenn, W. L. Miller, C. W. E. Stout. 

Bgg^. Harding. Murray, J. 8. Walx. 

Evenson. Hinkley. O'Connor. Zweixig. 

Fels. Holstad. ^ 

JPiautus; Terence: Dr. Warren. Four times weekly, Tuesday, 
Wednesday, Thursday, and Friday, 12 M. (iO). 

Canfield. Glenn, W. L. Lodge. Stout 

Carey. Hinkley. Lord, J. D. Wals. 

Glenn, J. Holstad. 

Latin Poets: OroweWe Seleetions : Professor Morris. Four times 
weekly, Tuesday, Wednesday, Thursday, and Friday, 10 A. M. (6). 

Glenn, W.L. Bich. Stout. Wilkens. 

Gregg. 

Horace : Dr. Spieker. Four times weekly, Tuesday, Wednesday, 
Thursday, and Friday, 9 A. M. (11). 

Bevan. Fink. Lyons. Boberts. 

Buckler. Gates. McLane. Stokes, G. G. 

Crutchfleld. Loane. Pleasants. 

JProse Composition: 

Close A. Dr. Warren. Weekly, Monday, 11 A, M. (7). 

Canfield. Glenn, W. L. Lodge. Wals. 

Carey. Hinkley. Lord, J. D. 

Class B, Professor Morris. Weekly, Monday, 10 A. M. (6). 

Glenn, J. Bich. Stout Wilkens. 

Gregg. 

Class C, Dr. Spieker. Weekly, Monday, 9 A. M. (11). 

Beran. Bgge. Loane. Pleasants. 

Buckler. Fink. Lyons. Boberts. 

Crutchfleld. 



Fink. 
Gates. 



McLane. 



Sanskrit* (5 students). Dr. Bloomfield. 

Classes meet in 181 Howard Street. 
Mig'Veda : Twice weekly, Wednesday and Saturday, 10 A. M. (2). 

Bright Warren, H. C. 

Kathasaritsugara: Weekly, Wednesday, 8 P. M. (2). 

Spieker. Warren, H, C. 

Comparative Chrammar of Sanskrit: Weekly, Tuesday, 10 
A. M. (8). 
Bright Spieker. Warren, H. C. 

Elementary Sanskrit: Nala: Twice weekly, Tuesday and Fri- 
day, 4 P. M. (2). 
Alexander. Murray, J. a 



Hebremr* (4 students). Dr. Bloomfield. Twice weekly , Monday, 
4 P. M., Friday, 8 P. M., 181 Howard Street 
Beadenkopt Merryman. Sieber. Wals. 



German. (48 students). 

Classes meet in 111 Monument Street 

{Advanced Course). 
Gothic: Dr. Wood. Twice weekly, Monday, 11 A. M., Wednes- 
day, 4 P. M. (4). 
Amolt. Evenson. Tolman. Wright 

Old High German: Db. Bright. Twice weekly, Tuesday and 
Friday, 4 P. M. (1). 

Jagemann. 
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{Major Course). 

Qertnan IdienUvre : lectures in Oerman : Dr. Wood. Alter- 
nate Saturdays, 10 A. M. (9). 

Donej. Glenn, J. Jobnuton, R. C Steiner. 

£tnr«* Kemp. Bytlenberg. Sinitton. 

Erenson. 

Middle JBCigh Oerman: Mr. Baddatz. Twice weekly, Tuesday 
and Friday, 8 P. M. (4). 
Binlng. Erenson. Gartha. Witsenbaeher. - 

SMnbungen and Essays: Mr. Baddatz. Second Thursday of 
each month, 3 P. M. (9). 

Biasing. Erenson. Johnston, B. G. Sleber. 

Dorsej. Glenn, J. Bytienberg. Steiner. f 

Egge. 

Ooethe: Fau9i: Dr. Bright. Twice weekly, Tuesday and Friday, 
11 A. M. (9). 

Anderson. Johnston, B. C. Byttenberg. Stratton. 

Dorsey. OmdorlT. Steiner. Williams, H. W. 

Glenn, J. 

ItSSSing: Hamhurgi9che Dramaturgie: Dr. Bright. Twice weekly, 
Monday and Thursday, 11 A. M. (11). 

Anderaoni Johnston. B. C. Pease. Stratton. 

Dorsey. Murray, J. S. Byttenberg. Williams, H. W. 

Glenn, J. Gmdorit Steiner. 

Prose Composition : Mr. Raddatz. Weekly, Wednesday, 8 P. 
M. (14). 

Dorsey. Johnson, B. C Soott. Tiffany. 

Egge. Loane. Steiner. Williams, H. W. 

Evenson. Orndorft Stratton. Witsenbacher. 

Glenn, J. Byttenberg. 

Syntax: Mr. Baddatz. Three tiroes monthly, Thursdays, 8 P. 
M. (9). 

E^. Byttenberg. Steiner. TUfkny. 

Glenn, J. Scott. Stratton. WiUiams,H.W. 

Orndorft 

{Minor Course)* 

Literary: Ooeihe't Prose; Egmont: Dr. Wood. Twice weekly, 
Tuesday and Friday, 12 M. (19). 

Lord, J. W. 
Miller, E.G. 
Perkins, W. H. 
Bich. 
Boberts. 

HiSTORiGAL : Dahn^s Urgetchiehie der germ, und rom, Vblker: Dr. 
Wood. Twice weekly, Monday and Thursday, 12 M, (9). 

Applegarth. Loane. Boberts. Stokes, G.C. 

CaldweU. Perkins, W.H. Scaife. Ysger. 

Gates. 

Scientific : HumbMi in Autwahl : Dr. Bright. Twice weekly, Mon- 
day and Thursday, 12 M. (7). 

Boston. CarroU. Gilbert. Miller, E.G. 

CampbelL De Witt. Lord, J. W. 

Prose CoMPoeiTiOK : Dr. Wood and Mr. Baddatz. Weekly, Wed- 
nesday, 12 M. (21). 

Applegarth. Egge. Lord, J. W. Scaife. 

Arts. Gates. Miller, E. G. Scott. 

CaldweU. Gilbert Perkins, W. H. Stokes, G. 0. 

CampbelL Harlan. Bich. Tolman. 

OarrolL Loane. Boberts. Wright, 
DeWitU 



Romaaoe LancuaKM. (21 students). 

Classes meet in 111 West Monument Street. 
Advanced Courses : (5 classes). Froven^al (ExtracU) ; P&riuguete 
(Os Lunadak); Old French (Vie de Saint Alexie); FraneO' Norman 
{Roman de Ron); Provenfol Dialeeie (Leeiuree): Mr. Elliott. 
Monday, Tuesday, and Thursday, 12 M ; Wednesday, 10 A. M. to 
12 M. (8). 

Bright* Jagemann. CConnor. 



Applegarth. 


Egge. 


Arts. 


Gates. 


CampbelL 


Gilbert. 


OarrolL 


Harlan. 


DeWitt. 


Loane. 



Scott 

Stokes, G. a 
Tolman. 
Wright 



(Major Course), 

Spanish: Don Quijote: Mr. Elliott. Twice weekly, Monday and 
Thursday, 11 A. M. (4). 
Harlan. Perkins, W. H. Wilson. Witsenbacher. 

Old French: Mr. Marcou. Twice weekly, Tuesday and Wed- 
nesday, 11 A. M. (2). 
Harlan. Perkina, W. H. 

French Literature: Mr. Marcou, Weekly, Friday, 11 A. M. (8). 

Harlan. Perkins, W. H. Witsenbacher. 

French: Minor Course: 

Historical: Ftistel de Cbulangee: Mr. Marcou. Twice weekly, 

Tuesday and Thursday, 1 P. M. (7). 

Csnfleld. Kemp. Penniman. Wiegand. 

Cromwell. Lord, J. D. Byttenberg* 

Literary: Vietor Hugo: Mr. Marcou. Twice weekly, Wednes- 
day and Friday, 1 P. M. (6). 

Canfield. Kemp. Pennlman. Bytienberg. 

Cromwell. Lord, J. D. 

Scientific: ElisSe Reelue: Mr. Marcou. Twice weekly, Wednes- 
day and Friday, 12 M. (1). 

Wiegand. 

Grammar and Compo6ition: Mr. Marcou. Weekly, Monday, 

1 P. M. (8). 

Canfield. Kemp. Pennlman. Byttenberg. 

CromweU. Lord, J. D. Perkins, W. H. Wiegand. 

Conversation Glass : M. Rabillon. Appointments are made with 
individual studenU, daily, 12 M. (8). 

Egge, Howe. Steiner. Wltxenbacher. 

Laessig. WUkens. Wright 



EYtonson. 



ZSncUsli* (86 Students). 

Classes meet in 111 Monument Street 

AnfflO'Saxon l: SweeVe Reader^ etc, : Dr. Wood, Twice weekly, 

Tuesday and Friday, 4 P. M. (6). 

Amolt Egge, Tolman. Wright 

Crum. Evenson. 

AnglO'Saxon II: Lectures, etc : Dr. Wood. Weekly, Thursday, 

4 P. M. (7). 

Cole. Miller, E.G. Stratton. Wiegand. 

Steiner. Sudduth. 



Early English: Morrises Specimens, etc,: Db. Wood. Twic^ 
weekly, Wednesday and Thursday, 11 A. M. (6). 

Amolt Erenson. Tolman. Wright 

Egge. Sadduth. 

Chaucer: Dr. Wood. Twice weekly, Monday, 4 P. M., Tuesdays 

8 P. M. (10). 

Amolt Miller, E.G. Sodduth. Wiegand. 

Egge. Steiner. Tolman. Wright 

Erenson. Stratton. 

Modem English : Dr. Browne. Twice weekly, Wednesday an» ^ 



Friday, 2 P. M. 


(29). 






Anderson. 


Camming. 


McCay. 


Stratton. 


Arts. 


Egge. 


McLane. 


Shinn. 


Bayley. 


Gates. 


MiUer, E. G. 


Sieber. 


Bemis. 


Glenn, W. L. 


Patten. 


Steiner. 


Sevan. 


Howard. 


Pleasants. 


Thomas, H. M. 


Bissing. 


Kemp. 


Bich. 


Wiegand. 


Cromwell. 


Loane. 


SewalL 


WUkens. 


Crutchfield. 
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[No. Jl 



PROCEEDINGS OF SOCIETIES. 



BeUniifie AMS&Haiian, 

JWfrmory 7.— Fort j-MTenth regulAT meeting. ProfeeeorSylTesterinthecludr. Thirty 

members present. 
Papers read : 

On the Action of Phoephoros on Moist Air, by L Bbmsext. {Abtlraet on p, 74). 

On Pleomorphism in Penicilium, by J. &. Duooah. {Abtimct on p. 60). 

A Note on the Helmboltz-Koenig Controyersy, by G. Busuro. (Abalraei on p. 74). 
March 7.— Forty-eighth regalar meeting. Professor Bemsen in the chair. Forty-three 

members present. 
Papers read: 

On some Becent Inrestigations upon what is called the "Nascent*' State of Elements, 
by I. Rkmsrn. 

On Progress in Spectrum Photography, by H. A. Bowlakd. 

Note on the Anatomy of the Malar Bone, by E. M. Habtwbll. (Abstract on p. 74). 

Badial and Bilateral Symmetry in Animals, by H. W. Conn. (Abstract on p. 73). 
April 4.— Forty-ninth regular meeting. Professor Martin in the chair. Forty mem- 
bers present. 
Papers read: 

On Alternation of Generations in the Hydro-Medusae, by W. K. Bbooks. (Abstract 
onp, 73. 

On Cilia in the Human Kidney, by A. H. Tuttlx. 

Dr. Story exhibited a number of models of surCMies of the second order, recently 
purchased by the Unirersity. 

PhUoioaioai AsBoelatian. 

^bbruarp 2.— Forty-fourth r^n^ilar meeting. Professor GOdersleeTe in the chair. Twenty- 

nine members present. 
Papers read : 
On Participial Periphrases in Attic Prose, by W. J. Albxakdbk. (Abstract on p. 66). 
On the Second Mutation of Consonants in French, by H. C. G. Jaoemakn. (Abstract 

on p. 68). 
On the General Theory of Greek Accentuation, by M. BLOOMnsLD. (Abstract oh p. 66). 
On the Normal Forms of the Pliny and Cicero Letters, by J. B. Harris. (Abstract 
on p» 66). 
March 2. — Forty-fifth r^ular meeting. Professor GildersleeTe in the chair. Twenty- 
six members present. 
Papers read: 
On the Athenian Jurisdiction over the Allies, by G. D. Morris. (Abstract on p. 69). 
On French Syntax as AHiicted by the Cultivation of Style, by P. B. Masoou. (Abstract 

en p. 68). 
On the so-called Dying Alexander of the Ufllxi Gallery, by A. Emsbbov. (Ahstract 
on p. 68). 
April 6.— Forty-sixth regular meeting. Professor Gildersleeve in the chair. Twenty- 
four members present. 
Papers read: 
On Functional Differences of the Past Participle in the Periphrastic Perfects of the 

Latin, Old and Modern French, by A. M. Elliott. 
On the Symmetrical Structure of the Pindaric Odes, by B. L. Gildbrslxxyb. 
Introductory Note on the Stichometry of Euthalius, by J. B. Harris. 
On the Probable Sanskrit Equivalent of ^iAof, by M. Bloomfibld. 

Miatorieai and PudlUecil Sclenee AtsoeUUion, 

January 26.— Dr. H. B. Adams in the chair. Twenty-four persons present. 
Papers read: 
The English Parish in America, with illustrations from the original records of St. 
John's Parish, Harford and Baltimore Counties, Maryland, by H. B. Adams. (^16- 
strad on p. 75). 
Beview of Lenormant's " Beginnings of History ,** by H. W. Caldwbll. (Printed in 
the American lAterary Oiurchman, Baltimore^ March^ 1883). 
Fkhrwury 2. — Dr. H. B. Ad*ms in the chair. Twenty-three persons present. 
Papers read : 
The Township in Maryland, by L. W. Wilhblm. (Ab^raet on p, 76). 
Local Government in Montgomery County, with a Discussion of the School Question, 
by A. BowiB Davis, Esq. (Abstract printed in The Atn, Baltimore^ February 3, 1883). 
Critical Note on article ** Heniy Clay," in the Encyclopedia Britannica, by John C. 
BoSB. ( Printed in The. Nation, Fkbruary 16, 1888). 
Psbruary 9.— Dr. B. T. Ely in the chair. Twenty-five persons present. 
Papers read: 
An Essay on the Financial History of the United States during the Civil War, by 

Abthur Yaobr. 
The National Banking Efystem of the United SUtes, by L. W. Wilhblm. 
Fkbruary 16.— President Oilman in the chair. Forty-one persons present. 
Bemarks on the Belation of Physical Geography to the Study of History, by D. C. 
Oilman. . 
Fsbruary 23.— Dr. H. B. Adams in the chair. Twenty-seven persons present. 
Papers read : 
The Baltimore and Ohio Employes Belief Association, by B. J. Bamagb. (Ab^ract 

on p. 77). 
Beview of recent numbers of SybePs Historische Zeitschrift, by J. F. Jameson. 
Note on the Origin of the Monroe Doctrine, as explained in D. C. Oilman's "James 
Monroe," by H. B. Adams. 



Bemarks on the Monroe Doctrine and the Study of History and Politics, by PizO' 
DBNT Whitb of Cornell University. 
March 2.— Dr. H. B. Adams in the chair. Thirty^bur persons present. 
Papers read : 
Johann Most in Baltimore, by B. T. Elt. (The subetanee qf this paper will be taeor- 
poraied in Dr, Ely's "Lectures on French amd Oerman SodaHem/* to bepublisheikg 
Harper dt Brothers) % 
The Influence of Schools and Industries upon the Development of Local Life st tbs 
South, by the Bev. A. D. Mato, followed by a discussion of the Expediency of 
Popular Education, by Dr. G. Stanlbt Hall and others. 
March 9.— Dr. H. B. Adams in the chair. Twenty-five persons present. 
Papers read : 
The Spanish Ploto in the South-West, by C. H. Shinn. (lb be pubiished infnUin 

the Overland Monthly), 
Beview of Conrad's Jahrbiicher der National-oekonomie, by B. T. Elt. 
March 16.— Dr. H. B. Adams in the chair. Twenty-six persons present. 
Papers read : 
Special Methods of Historical Study, as pursued at the Johns Hopkins University and 
Smith College, by H. B. Adams. ( 7b appear as a chapter in afortheomUng vohtme m 
Methods qf Teaching Histoty, edited by Dr, Q, Stanley Halt), 
The Migration Problem, by C. H. Shinn. 
March 30.— Dr. H. B. Adams in the chair. Twenty-one persons present. 
Pspers read : 
Old Maryland Manors, by John Johnson. (3b appear in May as No. FZ7. oftheUiA' 

ersity Studies in Historical and PoliHeal Seienee), 
Beview of Doyle's *' EngUsh Colonies in America," by H. B. AnAinc 

McM^enuUieal Boeietif, / 

Fkbruary 21.— Dr. Story in the chair. Ten members present. 
Papers read : 

On the Non-Euclidean Theory of Conies, by W. E. Stobt. (Abstract on ^ 71). 

On the Tabulation of Symmetric Functions, by W. P. Ddbfbb. (Absiraet on p. 72). 

On Partitions, by F. Franklin. (AbUraetonp. 72). 
March 21.— Professor Sylvester in the chair. Thirteen members present* 
Papers read : 

On the Divisions of Euler's Numbers, by G. 8. Elt. 

Note on the Strophoids, by E. Barnbb. 

Note on Conic Sections, by O. H. Mttchbll. 

On a General Theorem in Partitions, by J. J. Stlybstxb. 

MeUsphyeieal Club, 

Fkbruary 13.— Twenty-eighth regular meeting. Dr. G. Stanley Hall in the disir. 

Twenty-one members present. 
Papers read: 

A Study of Beaction, Time, and Attention in the Hypnotic State, by G. 8. Hail. 
(Puhlithed in "Jfliirf," London, Aprils 1883). 

Mr. Joseph Cook and the Philosophy of Lotse. by J. M. Cattxll.' 

A Beview of Dr. Hopkins' "Outline Study of Man," by A. H. Tolman. 
March 13.— Twenty-ninth regular meeting. Dr. G. Stanley Hall in the diair. 

Twenty-two members present. 
Pspers read 

On the Development of Sight in the Lower Organisms, by H. N. MABmr. 

Concerning Perception and Beflex Action in the Frog, by W. T. Sbogwigk. 
AprU 10.— Thirtieth regular meeUng. Dr. G. Stanley Hall in the chair. Eight aaen- 

bers present. 
Papers read : 

Hegel and the Theory of Categories, by J. Dbwbt. 

A note on Mechanical Logic, by J. Jastbow. 

Haturaliate' Field Club, 

February 12.— Dr. W, T. Sedgwick in the chalr^ 
Dr. B. W. Barton, of Baltimore, delivered a lecture upon "The Dispersion of Seedi 
and the Migration of Plants." 
March 12.— Dr. W. T. Sedgwick in the chair. 
Mr. H. H. Donaldson read a paper entitled ** Notes on a trip to Labrador and Kev 
Foundland. 

April 9.— Dr. Sedgwick delivered the last lecture of the course, on ''The Migration of 
Birds," 



Maryland Hieiarieal Soeiaty, 

Ftinuary 12.— Annual meeting and election of officers. Beports of officers submitted. 

The librarian read a list of the State Archives received on deposit firom theSttta 
March 12.— The Publication Committee reported that they had invited Dr. WilUsa 

Hand Browne to the editorship of the State Archives, and that he had accepted tbi 

post ; that a copyist was at work transcribing the earliest of the rsooids, and tbit 

good progress was being made. 
Paper: The Maryland Campaign of 1862 (Antietara), by G. F. CDbb, of Washington. 
April 9.— Paper : The Public Life of John Jay, by William Whitblock. 



The Johm Hopkins University Circulars are printed by Messrs. JOHN MURPHY & GO, 182 West BaHimore Street, BaUv 
more, from whom single copies may he obtained. They may also he procured, as soon as published, from Messrs. OUSMIIfOS 
ds BAILEY, No. 262 West Baltimore Street, Baltimore. 
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THE COLLEGE COURSES OF THE JOHNS HOPKINS UNIVERSITY. 

Id the following pages, full information is given in respect to seven distinct collegiate courses which are offered to 
idergraduates in the Johns Hopkins University. 

These courses are all based on the supposition that the student has passed an examination in the fundamental studies 
oally required for admission to American colleges, and has thus been matriculated. The tabular statement on page 97 
hibits the distinctive features of each combination of studies, and detailed statements are given on subsequent pages. 

In all these courses, various branches of literature and science are so combined as to secure a liberal education of 
e intellectual and moral powers, to store the mind with useful knowledge, and to cultivate the art of appropriate 
pression. The training here given is founded upon the ancient and modern languages, mathematics, the physical and 
tnral sciences, history and the moral sciences. But to facilitate a wise selection among these branches seven definite 
urses have been arranged, some one of which the matriculated student is expected to follow. Students who prefer the 
iditional classical course have ample opportunities for the study of Greek and Latin, with classical antiquities, com- 
irative philology, and other accessory subjects. Others who prefer to concentrate their main attention upon the higher and 
e more difficult branches of Mathematics, may do so. Other courses are arranged for those who wish to give their minds 
iefly to Chemistry and Physics, with particular reference to some of the new vocations of modern society. For those who 
pect at a later day to take up the study of Medicine, there is a special course marked out in which Biology or the study 
living things, animal and vegetable, in their forms and functions, is a dominant subject Arrangements are also made 
other courses for the study of History and Political Science and of the Modern Languages and Literature. 

Care is taken that, while certain important subjects preponderate in each course, there shall be subordinate and accessory 
quirements to prevent the student from having a narrow or one-sided development Whatever course is followed, the 
>wer to read French and German must be attained before the student graduates, and likewise the power to write good 
nglish. He must also work during one year in a scientific laboratory, and he must follow instruction in history, logic, 
hies, and psychology. In choosing his plan of study, every student will have the counsel of one of the Faculty as his adviser. 

In exceptional cases, students not candidates for a degree are received as attendants upon special courses. 

Those who have not had the opportunity to perfect themselves in all the branches requisite for matriculation, if nearly 
»dy, are allowed to enter and finish their matriculation at the end of their first year's residence. The usual subdivision of 
asses is not maintained, so that students may prolong or shorten, within certain obvious limitations, the time of their under- 
raduate courses; but rarely, if ever, will the course be completed in less than three years after full matriculation. Degrees are 
)Qferred at the end of the year, and at other times if there are special reasons therefor. 

The next academic year begins September 18, 1883. Examinations for admission begin June 4 and September 18. 
here is a recess at Christmas and in the Spring. 

At Mie close of each academic year, the University holds an examination of all classes on the studies of the year. Each 
8tructor is required to make (at least twice in the academic year) a written report of the standing of each member of his classes, 
laed both on observation of work done and on formal examinations. 

The charge for tuition is eighty dollars per annum. There is an additional fee for material, etc., in the laboratories. 

Hopkins Scholarships are open to candidates from Maryland (the District of Columbia), Virginia, and North Carolina, 
ee p. 102). 
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REQUIREMENTS FOR MATRICULATION. 



All who wish to be candidates for the degree of Bachelor of Arts 
are expected, when they enter the Uniyersity, to present them- 
selyes for the matricalation examination. A student who passes 
in a majority of the papers set for matriculation, bat fails in some 
subjects, will be allowed to remain a member of the University, 
if the examiners report that his knowledge is such that he may 
reasonably be expected to complete his matriculation before the 
end of an academic year. 

A student who has not completed his matriculation in the aca- 
demic year following his admission, must make a fresh application 
for admission to the University, for the special consideration of 
the authorities. If again accepted, he will be allowed to count 
the matriculation subjects in which he has already passed, but 
until completing his matriculation he will not be permitted to attend 
any courses of class instruction in the University. 

The requirements for matriculation are as follows : 

Latin, Grammar, Prosody, and Composition ; Cmsar, 5 books ; 
Omd, 2500 verses (500 elegiac); Vergil^ -<Eneid, 6 books, and 
Eclogues; Cicero, 7 orations. 

Oreek. Grammar, Prosody, and Composition; Xenophon, 
Anabasis, 4 books ; Homer, Iliad, 4 books ; Herodotus, I booL 

Note A. The accurate reading at sight of passages preyiously unseen may render unne- 
cewMtry the examination in the books specilied. 

Note B. The subjects named, in both Mathematics and Languages, merely indicate the 
range of the examination. Equivalents are accepted. 

Mathematics. Jiriihmelic, including the Metric system; 
Algebra, Todhunter, 38 chapters ; Oeometry, Plane and Solid, 
Chauvenet; Plane Trigonometry, Chauvenet, 8 chapters, or 
Wheeler; Analytic Oeometry, Straight Line and Circle in 
rectangular codrdinates, Salmon (Conic Sections) or Howison. 

Note C. Only four-place logarithmic tables are provided or permitted to be used in the 
examination in Plane Trigonometry. 

Note D. The examinations in Algebra and Geometry must be passed before the candi- 
date will be examined in Trigonometry and Analytic Geometry. 

Note K A student may postpone for one year after entrance his examination in Trigo- 
nometry and Analytic Geometry, unless he is to take up at once Physics, (in which case 
he must show a sufficient knowledge of Trigonometry) ; or Mathematics, (in which case 
he must pasa in all the required mathematical subjects). 

French and Oertnan* Candidates who do not intend to 
pursue a classical course may offer French and German instead 
of Greek, and others may if they please offer French and German 
in addition to Greek. 

There are two examinations in French and two in German for 
admission. The lower examination in each study is to ascertain 
whether the student has an elementary knowledge of the pronun- 
ciation, gender, inflections, etc. ; the other examination is to see 
whether he can read at sight French or German prose. 

Note F. To pass in French and German as substitutes for Greek, the student must be 
able to translate at sight one of these languages and to convert English prose into it ; and 
to read at sight easy prose passages from the other. 

Note O. The amount, of German and French accepted, in any case, as a substitute for 
Greek at matriculation, does not count also among the courses to be registered as for 
graduation. 

History. The outlines of the History of England and the 
United States. 

Note H. Thompson's England and Doyle's United States are named to indicate the 
knowledge required. 

English. Proficiency in English Grammar and Analysis, and 
a knowledge of the outlines of the History of the English Lan- 
guage are required. 



Each student must further give evidence of ability to i 
English Language with correctness and propriety in writt( 
position. 

Note I. Whitney's Essentials of English Grammar, and Lounsbury's Histo 
English Language (Introduction and first eight chapters) are recommended : 
preparation. 

Bad penmanship will be regarded aa a serious defect. 

Elxperitnental or Observational Science. Each ca 
must pass in one of the following subjects, and he will be ex 
when he applies for admission, to signify in which of these i 
he proposes to take the examination — 

a. The elements of Physics ; rf. Tiie elements of Botani 

b. The elements of Chemistry (non- ially plant analysis, 

metallic elements and their more power of accurately de 

simple compounds) ; , a given plant ; 

c. Physical Qeography ; e. The elements of PhysioU 



Entrance to Preliminary Medical Course.— Stude 
wish to enter upon the biological courses preliminary to m 
without reference to the degree of B. A., will be examine 
trance in the following subjects : 

Elementary Mathematics. Arithmetic ; Algebra ; thr* 
of Euclid, or an equivalent amount of Geometry ; Plane Trigoi 
and the use of Logarithms. 

The examination in Algebra will be confined to the following 
tions and explanations of algebraical signs and terms ; addit 
traction, multiplication, and division of algebraical quantitic 
proportion, and variation ; simple equations involving not m< 
two unknown quantities. 

Latin. Translation of passages from the first four books o 
De Bello Qallico, and from the sixth book of the ^neid ; the clc 
Latin Grammar, especially Accidence. 

.Candidates who obtain permission at least a fortnis^ht previoi 
be allowed to offer themselves for examination in equivalent poi 
other Latin classics. 

English. Candidates will be examined in the whole of Lou 
History of the English Language, and will be required to sai 
examiner, by means of a written composition, of their ability tc 
themselves in correct and idiomatic English, properly spelled, 
ated, and divided into paragraphs. 

Physical Geography, Guyot*s Physical Geography and 1 
Physiography are recommended as text books. 

French and Oertnan, In addition to the above subje 
didates may offer themselves'l'or examination in French and C 
those who pass will be excused from attendance upon the instru 
these languages during the subsequent course of study. 

The examination in French and German will tost the cai 
knowledge of the elements of the grammar of those languages, 
ability to translate at sight easy passages from prose authors. 

I}rawing. Some knowledge of Drawing is very desirable ; 
who are proficient in this subject may omit it from the subsequcD 



Special Students.— In exceptional cases, young mer 
legiate age, who can satisfy a committee consisting of th 
dent and two of the chief instructors that they are sn; 
advanced in character and attainments to be allowed the p 
and that there is some good reason why they should i 
themselves for matriculation, may be admitted to certain 
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TABULAR STATEMENT. 



X. For Matriculation, 

The matricaUtion examination includes Greek, Latin, Algebra, Geometry, Trigonometry, and Analytic Geometry, — with the History of England and the United States, 
English, and Elementary Science. French and German may be substituted for Greek by those who wish to follow scientific coarses. See page 96. 



I. 

Latin. 

lUS-4. 

(DaUif, two yar»). 

I. 

Urj. 

Horace. 

Proise Composition. 

Fiirskte Beading. 

U. 
(«> 

Lucretius. 
Plautos. 
TsciLus. 

SMuilug at Sight. 
Prose Compoution. 

or O) 

(Seero, Letters. 
Pliny, Letters. 
knlum Gellius. 
Juvenal. 

Ending at Sight. 
Prose Gompo«Ition. 
PiiTate Reading. 



Greek. 



{Dailg, two |fMr«). 

I. 
I^sias. 
Homer. 
Euripkies. 

Prase Composition. 
Private Beading. 

II. 

Thucydides. 

Aristopbsnc 

Sophocles. 

Prose Composition. 

Private Reading. 

ComparaUve Philology 
andClaaaical AnUqui- 

I^etuM. 



**I«U who have oom- 

r'JJftki BoeoMsry work 

n Otrnu or Froaeh. may 

**;«» MathtBiatiasor Mis- 
HCjr, 



XJ. Mequired Studies. 



I. 

EVOLISH COMPOSITIOir. 
£n«lisu LiTKBATUaS. 

V. 
Physical Gboqrapht, 

ANCIKNT III8TOBY, 



II. 

German. 
Fbkmcu. 

VI. 
Drawing. 
Vocal Culturr. 
Physical Culture. 
Theory of Accoumts. 



III. 
Chkmistry, or 
Physics, or 

BlOLOOY. 

VII. 

Certain prescribed Lbcturbb 
IN Science and Litebatube. 



I 



IV. 
Logic. 
Ethics. 
Psychology. 



II. 
Mathematiot. 

{DaUjf, two yHtr$). 

I. 

Conic Sections. 
DilTerential and Integ> 
ral Calculus. 

II. 

Theory of Equations. 

Solid Analytic Geome- 
try. 

Total Differential Equa- 
tions. 

Spherical Trigonometry. 



Physics. 

{DtUfyf two ife€ura), 
I. 

Elementary Mechanics. 
Sound. 
Light. 

Magnetism and Elec- 
tricity. 
Experimental Lectures. 

11. 

Application of Mathe- 
matics to Physical 
Problems. 

Quantitative Work in 
Laboratory. 

Lectures on Physical 
Astionomr. 

Private Beading — Max- 
well, Uelmholtz, etc. 



Students who have oom- 
pletod the neooesary work 
IB German or French, may 
lake np Latin, £nf lieh, or 
Uiatory. 



III. 

Chemistry. 

{Daily, two yeart). 

I. 

Non-Metals. 
Metals. 

II. 

Chemical Philoaophy, 
Analytical Chemistry. 
Chemistry of Carbon 
Compounds. 



III. Elective Studies. 

IV. 

Physics. 



Biology. 

{Daily, two ytara), 
I. 

General Biology. 

iiuman and Compara- 
tive Osteology. 

Elements of Compara- 
tive Anatomy. 

II. 
(a) 
Animal Physiology, 
liistulogy. 
Mammtuian Anatomy. 

or (6) 

Animal Morphology. 

Comparative Embryol- 
ogy. 

Mammalian Anatomy. 

Marine Laboratory 
Work. 

Stndenta who have oom- 

f»ieted the neeoMary work 
n German or French, mny 
take np Latin, Mathematioe, 
or Italian. 



{Daily, two yoara). 
U 

Elementary Mechanics. 
Sound. 
Light. , 

Magnetism, and Elec- 
tricity. 
Experimental Lectures. 

IL 

Application of Mathe- 
matics to Physical 
Problems. 

Quantitative Work in 
Laboratory. 

Lectures on Physical 
Astronomy. 

Reading — Maxwell, 
Helmholtz, Bayleigh, 
Thomson, etc 



Chemistry. 

{Daily, two ywrt). 

I. 

Non-Metals. 
Metals. 



IL 

Chemical Philosophy. 
Analytical Chemistry. 
Chemistry of Carbon 
Compounds. 



•V. 

Latin. 

{Daily, two yoara). 

I. 

Livy. 

Horace. 

Prose Composition. 

Private fieadiug. 

n. 
(a) 
Lucretius. 
Plautus. 
Tacitus. 

Reading at Sight. 
Prose ComptMition. 

or (6) 

Cicero. 

Pliny. 

Aulus Gellius. 

Juvenal. 

Reading at Sight. 

Prose Composition. 

Private Reading. 



Stndenta who hare eom- 

fileted the neoeeeary work 
n German or French, may 
take np Latin, English, or 
History. 



IMathematios. 

{Daily, fioo ytara), 

I. 

Conic Sections. 
Differential and Integral 
Calculus. 



IL 

Theory of Equations. 
Solid Analytic Geome- 

trv. 
Higher Plane Curves. 
Spherical Trigonometry. 



"VI. 

History. 

{Daily, two yoar$), 

I. 
Livy. 
Tacitus. 
Thucydides. 

IL 

Early Church History. 
Mediaeval Empire. 
Growth of Muaern Euro- 
pean States. 
Renaissance. 
Reformation. 
Revolutions. 



Students who have eom- 

rileted the neoeeeary work 
n German or French, may 
Uke up English, Ilistory, or 
Greek. 



Political Science. 

{Daily, two yeore). 
I. 

Political Economy (Ele- 
ments). 

History of Political 
Economy. 

IL 

Roman Law (Elements). 
American Constitution. 
English Constitution. 
Constitutions of Euro- 
pean States. 
International Law. 



Students who hars eom- 

riletod the neoeeeary work 
n Oermnn or French, may 
take np Mathematioe. a 
l>aboratory study, Spaaiah, 
or Italian. 



Saoh. of tl&e oourseai a1:>ov-e naiacxecl leadai to tlie degree of* Baol&elor of Artai. 



•VII. 

English. 

(Daily, <wo yoar$). 
1. 

Shakspeare, Chaucer, 
English Prose Writers. 

Grammatical and Rhe- 
torical Exercises. 

Elements of English 
Phonetics and Lan- 
guage Building. 

History of the English 
Language. 



II. 

Anglo-Saxon. 
Early English. 
Exercises in Style, 

says, etc. 
Lectures on the History 

of English Literature. 



Es- 



Frencli.* 

Qerman. 

{Daily, two yoore). 

I. 

Historical Prose. 
Scientific Prose. 
Gherman Classics. 
Exercises. 

u. 

Middle High German. 

German ofxvi and xvn 
centuries. 

Deutsche Stilfibungen 
Prose Composition. 

History of German Lit- 
erature. 

Reading of German Claa- 
sics. 



Students who have 
pletod the neeoeeary work in 
French, or the ftret year in 
German may take up Mathe- 
matioe, a Laboratory ooorss, 
or History. 



Ilowt, 
g'5k.ll.l2. 

}^n, lo-n. 

J*«n>um, 11-12. 




CSMaAnUqaitlflt, J 



r.B.1.! 



Ilourt, 

German, 11-12. 
P. H. E., 12-1. 
Mathematics, 1-2. 



Physics, 10-11. 
Mathematics, 11-12. 
French, 12-1. 



Chemistry, 9-10. 

Physics. 

L. k P., 1-2. 



Hours, 

Physics, 10-11. 
Geniian, 11-12. 
P. H. E., 12-1. 

Chemistry, 9-10. 
Biology, 11-12. 
French, 12-1. 



Chemistry, 9-10. 

Biology. 

L.E.P.,1-2. 



Hours. 

German, 11-12. 
P. H. E., 12-1, 
Mathematics, 1-2. 



Chemistry, 9-10. 
Physics, 10-11. 
French, 12-1. 



Chemistry, 9-10. 

Physics. 

L. E. P., 1-2. 



Hours, 

Latin, 9-10. 
German, 11-12. 
P. II. E., 12-1. 

T^tin, 10-11. 
French, 12-1. 
Mathematics, 1< 



2. 



Mathematics, 11-12. 
Physics 
or 
Chemist] 
L. E. P., i-2. 



laucB, 
L*s 'I 

iry.f 



Hours, 

Classical History, 9-10. 
German, 11-12. 
P. H. E., 12-1. 

History, 11-12. 
French, 12-1. 
PoliUcal Science, 1-2. 



Physics. 
Chemistry 
Biology 
PoliticHl 
L. E. P., 1-2. 




ITotirt. 

Latin, 9-10. 
English, 11-12. 
P. H. E., 12-1. 

German, 11-12. 
French, 12-1. 
Physics. ) 
Chemistry. / 



French. Kn.. 
German, f ''^**' 
English, 12-1. 
L. E. P., 1-2. 



ia niysioal Gsography, Ilistory, and English Literature. L. E. P. means the oourse in Logic, Ethios, and Piyohology. 



* 80S page 100. 
Hm Itosgoing sehedole la haaed on the principle that a " year " of study means fire weekly exercises extending, with the examinations, through the entire academic year. 
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6. Juvenal, Select Satires. 

Thru times weekly^ second half-year. Dr. Warren. 
Beading at sight. 

Onee weekly. 
Private Beading. (6a). Martial , Select Bpigrams; 

Seneca de Tranquillitate Animi and Apoco- 
locyntosis. 

7. Prose Composition. 

Weekly exercises in e<mnecium with each of the above courses. 

Greek. 

1. Lysias, Select Orations. 

Four times weekly ^ first half -year. Dr. Spieker. 
Private Beading, (la). Xenophon, Hellenica, i, ii. 

2. Homer, Odyssey, ix-xii ; Euripides, Alcestis. 

Four Hmes weekly^ second half year. Dr. Spieker. 
Private Reading. (2a). Herodotus, Merry's Selections. 

8. Thucydides, vii. 

Four times weekly y first half-year. Professor Morris. 
Private Beading. (3a). Demosthenes in Timocratem. 
4. Aristophanes, one play ; Sophocles, Philoctetes. 

Four hours weekly, second half-year. Professor Morris. 
Private Beading. (4a). Euripides, Hippolytus ; 

Aeschylus, Septem or Persae. 
6. Prose Composition. 

Weekly exercises in connection with each of the above courses. 



HISTORY AND POLITICAL SCIENCE. 

The first year's work in History is directed to the study of the classic 
historians, Livy, Tacitus, and Thucydides. Courses in the Elements 
and the History of Political Economy must also he followed. 

The field of historical study in the second year will he European His- 
tory, with especial reference to Early Church History, Mediaeval Empires, 
the Growth of Modern States, the Benaissance and Beformation, and 
Modern Be volutions. 

In Political Science, the Elements of Boman Law, the American Con- 
stitution, the Constitutions of England and the European States, and 
International Law will he taken up. 

These studies will require not oniy the mastery of certain prescribed 
authors, or handbooks, but also an extensive course of outside reading, as 
may be recommended in individual cases, for the sake of forming habits 
of independeat judgment and of acquiring, by the comparative method, 
an acquaintance with historical literature which will prove valuable in 
after-life. In connection with such reading, each student will be required 
to prepare, before graduation, at least five historical essays, satisfactory, in 
point of substance^ to the instructor in History and, in point of style, to 
the instructor in English. 

ENGLISH. 

The work during the first year aims at making the student thoroughly 
and practically familiar with the resources of his native speech, both in 
language and literature. 

The choice of older authors has been dictated by the necessity of fol- 
lowing the historical method. Constant regard will be had, however, to 
living English speech, and to the best examples of it in modern authors. 
During the second year, the instruction will be mainly in the early periods 
of the language and literature. The object remains the same as during 
the first year, but an exact and fundamental knowledge of Anglo-Saxon 
and Old English will be imparted. Course B with its more general 
training may however be substituted in Anglo-Saxon for the more 
strictly language course A. 

The following subjects are offered for the next academic year : — 

I. 

Shalnpeare. Chaucer. Selections from English Prose writers. 

Three times weekly. 
Grammatical and Bhetorical Exercises. 

Once weekly, 
Elements of English Phonetics and Language Building. 

Once weekly, first half-year. 
History of the English Language. 

Once weekly^ second ha^-year. 



IL 

Either iA) Anglo-Saxon. T\oice weekly, 

or {B) Anglo-Saxon Law (Selected Texts), Antiquities, Beligion, Cus- 
toms, etc. Twice wukty^ 

and (with either A or B) 
Old English. 

Twice weekly. 
Exercises in Style, Essays, etc. 

Once weekly. 
Lectures on the History of English Literature. 
Once in two weeks. 

GERMAN. 

The first year aims to give a practical mastery of the language in reading 
and writing. The principles guiding the work of the second year have 
been stated in part, above, under English. During this year the study 
will be more distinctly historical, but, in certain cases, with the approval 
of the instructor, a more modern course may be selected (see below). 
Throughout the course constant attention will be paid to the synthetic 
character of German, as contrasted with the non-inflected, analytic 
English. An elementary knowledge is required for admission to the 
first year's course. 

The following courses are offered for the next academic year : — 

I. 

1. Historical Prose. 

Dahn's Urgeschichte der germanischen und rommUschen Volker. 
Twice weekly, 

5. Scientific Prose. 

Hodges' Scientific German and Humboldt in AuswahL Twice weekly. 
8. Classics. 

Prose, one play ; Minor Poetry. Twice weekly. 
4. Exercises, with Whitney's Grammar. 

Weekly. 

IL 

6. Middle High German. 

Paul's and Weinhold's Grammars; Beading of Epic Poetry. 
Twice weekly, 

6. German of the xvi and xvii centuries. 

Brant's Narrenschiff, Luther's ^^ An den Adelf** Gryphius' Peter 
Squeniz. Twice weekly (one half-year), 

7. a. Deutsche Stilubungen. 

Monthly. 
b„ Prose Composition. 

Whitney's and Paul's Grammars. Weekly, 

8. History of German Literature. 

Lectures in German, with Kluge's Deutsche NationMUUratur, 
Once in two weeks. 

9. Beading of German Classics (1765-1882). 

Four times weekly. 
NOTB.— StudenU have mme choice, under the direction of the instmctor, in makini 
out courses. Thus a first year's course may he made up of 1, 8,4; of 1, 2, 4; of 8,8,4 
A second year's course might consist of 6, 76, 8, with the whole of 9, first half-year, and 
two hours of 9, second half-year ; of 6, 6, 7a, 8, and two hours of 9 ; of 6, 76, 8, 2, and thne 
hours of 9 ; of 6, 76, 8, 1, and three hours of 9. • 

FRENCH. 

The undergraduate work in French is carried forward upon the fol- 
lowing schedule, during two years. 

I. 

Literary French. 

Twice weekly. 
Historical French. 

Once weekly. 
Scientific French. 

Once weekly. 
Exercises in Grammar and Composition. 

Once weekly, 

IL 

Classical French, with Exercises in Style. 

Onee weekly. 
Essay Writing in Modem French. 

Onee weekly. 
Middle French (xvi century). 

Twice weekly, first half-year. 
Old French (xii and xiii centuries). 

Twice weekly, second half-year. 
Lectures on French Literature. 

Once in two weeks. 
General Principles of French Philology. 

Onos in two weeks* 
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TIMES OF EXAMINATION. 

Yoong men who desire to enter the Johns Hopkins University 
for collegiate instraction, either as Matriculates, or as Students 
in branches preliminary to Medicine, or as Special Students in 
Mathematics, Chemistry, Languages, etc., are requested to pre- 
sent themselves with such introductions, written or personal, as 
they can command at the Registrar's ofiSce, on the morning of 
June 1 or 2, from 9 to 12 o'clock, when arrangements will be 
made for their examination, and information will be given in 
respect to classes, terms, lodgings, etc. Those who cannot appear 
in June may present themselves on Tuesday, September 18. 

To persons at a distance, blank forms of application will be 
forwarded, upon the return of which, properly filled out, the can- 
didates will be advised as to the expediency of their coming to 
Baltimore. 

There are two formal examinations for matriculation, the first 
from June 4 to June 8, and the second from September 18 to 
September 22, as follows : 



Monday, June 4. 
Alqibba, .... 
GBoMnmr, ... 

Tutaday, Juna 5. 

Trioowomitet, 
Analttio Gbombtbt, 



Latin, 
Gbbbk, 



Oebmait, 
Fmbnoh, 



Wednesday f June 6. 



7%unday^ June 7. 



Friday, June 8. 



Ehglish, 
Hi«TOBr, 
Natubal SciBiua, 



9—12. 
3—6. 



9—12. 
3—6. 



9—12. 
3—6. 



9—12. 
3—6. 



9—10.30. 

11—12.30. 

3—4.30. 



TSuaday, September 18. 
Alobbba, ..... 
Gbombtbt, .... 

Wedneeday, Septemher 19. 
Tbioowombtbt, .... 
Analttio Gbombtbt ... 



Latin, 
Gbbbk, 



Thurtday, September 20. 



Friday, September 21. 



9—12. 
3—6. 



9—12. 
3-6. 



9-12. 
3—6. 



9—12. 
3—6. 



Obbman, 
Fbbnou, 

Saturday, September 22. 
Enolish .... 9—10.30. 

Histort, ...» 11—12.30. 

Natural SoiBNOB, • . 3 — 1.30. 



Candidates may offer some of the subjects at the June exami- 
nations, and the others in September. 

Students resident in and near Baltimore are advised to present 
themselves at the examination in June, so that if deficient in any 
study they may prepare themselves in it for the examination in 
September. The results of the matriculation examinations will 
be made known June 9 and September 25. 

CALENDAR. 

The present term closes Friday, June 8, 1883. 

The examinations for admission will be held June 4 to June 8, 
and September 18 to 22 as above stated. 

The next term will begin Tuesday, September 18, 1883. 

The first week is devoted to the examination of candidates for 
admission and matriculation, and to the organization of classes. 
It is expected that all the ofiScers of instruction and government 
will be here during this period. 

Instructions will be resumed Tuesday, September 25, 1883. 

The term of instruction closes on Friday, June 7, 1884. 

There will be a brief recess at the Christmas holidays and also 
in the early Spring. 

Friday, February 22, 1884, will be observed as Commemora- 
tion Day. 

HOPKINS SCHOLARSHIPS. 

In accordance with the request of the founder of the Univer- 
sity, twenty scholarships, called the " Hopkins Scholarships," 



freeing the holders from charges for tuition, were opened at the 
commencement of the University to young men who need this 
assistance. Probably an equal number will be annually bestowed. 

The scholarships will be distributed among such candidates, 
" from the States of Maryland (including the District of Colum- 
bia), Virginia, and North Carolina, as may be most deserving of 
choice, because of their character and intellectual promise." 

No publicity will be given to the names of those who are 
appointed or rejected, but a private announcement will be sent 
to each successful candidate. 

These scholarships may be held for four years ; but are liable 
to be forfeited because of deficiency in attainments, or of unworthy 

conduct. 

The holders of these scholarships will not be exempt from the 
special charges made in the laboratories, etc. 

HoNoaABT Hopkins Scholarships. 

In addition to the scholarships above named, eighteen Honorary 
Hopkins Scholarships have been instituted for the encourage- 
ment of conspicuous merit among undergraduate students who 
regularly matriculate. 

Six of these scholarships will be annually offered to such can- 
didates ''from the States of Maryland, Virginia^ and North Caro- 
lina as may be most deserving of choice because of their charac- 
ter and intellectual promise." Two scholarships will be offered 
annually to candidates from each of the States named. 

The value of each scholarship will be $250 per annum and free 
tuition ; and in case the holder of a scholarship withdraws from 
the University, for any reason, during the course of a session, 
such part of the allowance will be paid as seems equitable to the 
executive committee. The selection of candidates will be made 
by the Board of Advisers of Collegiate Students, at th» begin- 
ning of each academic year, and publicly announced as honors. 
The same person may hold a scholarship for three years, if he 
continues to show himself worthy, but the question of his reap- 
pointment shall annually be decided by the appointing board. 

Young men who desire to offer themselves as candidates for 
these scholarships should state this fact in writing when they 
appear for examination at the matriculation in June or in 
September. The papers of such candidates will then be carefallj 
scrutinized by the examiners and the appointments annooneed^ 

CHARGES FOR TUITION, Etc. 

The charge for tuition is eighty dollars per year, payable in ttro 
sums, forty dollars on the first of October for the first half-year, 
and forty dollars on the first of February for the second half-year. 
The Treasurer's ofiSce is not authorized to make a deduction for 
a period less than half a year, or to make a deduction because a 
student gives only a part of his time to study, or because he belongs 
to but one class. A deposit of ten dollars is required from each 
student. There is an additional fee for material, etc., in the 
laboratories. 

Board and lodging in private houses near the University, may 
be obtained at five or six dollars, and upwards, per week. 
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ACADEMIC STAFF, 1882-83. 



Danixl C. Oilman, LL.D., President of the Univereiiy. 

▲. B., 7&I« CoIItgt, 18SS. and A. M.» 18S5; LL. D., Hftrrard UaiTtnltj and St. John'i Coll«g«> U76| 
FrofMior In T»lt CoUtgt, 186S-7S; PrMidtnt of tht UniTtnity of Califoralftp 1872-75. 



Basil L. Qildkbslxetx, Ph.D.,LL.D., Profeeaor of Greek, 

A. B., Prinoofton Colltfo* 1M9. Md A. M.. 1852; Ph. D., UaiTonity of OotliBsoii, 185S; LL. D^ 
Colltgo of WiUUun and Marj, 1809; ProfoMor of Greek la the Unlvenity of Yirgiaia, 1856-76; 
ProfoMor of Latia ia the Uaiveniij of Virgiaia, 1861-66; EdUor ^tht Amariotm Joummlq^PkU- 

H. Nbwkll Maktin, Dr.Sc, A.M., Frofeeeor of Biology^ and Director of 
the Biological Laboratory, 

M. B^ UaiTertitj of Loadoa. 1871, aad Dr. 8e.. 1872; A. B., UaiToni^ of Cambridge, 1874, aad A. 
M., 1877; Fellow, and late Leetarer oa Natoral Hietory la Chrlet Oollege, Cambridge; Fellow of 
Unlvcraity College, Loadoa; M. D. (Hoa.), UaiTereitjr of Georgia, 1881 ; EdUar </ Studim /ram <A« 
JKotogioal Ldhoratoty. 

Chaklss D. Morris, A.M., Collegiate Professor of Latin and Cheek. 

A. B.. Liaeola CoUeie. Oxford, 1819. A. M.« a&d Fellow of Oriel College, Oxford, 1852; Profbeaor in 
tbe UaiTeraity of New York. 1875-76. 

Ira Bemskn, M.D., Ph.D., Professor of Chemistry ^ and Director of the 
Chemical Laboratory, 

College of the Citj of New York; M. D., College of Phftieiaae aad Sorgeoas. N. Y., 1867; Ph. D., Ual- 
Tonity of OSttiagea, 1870; Profeeeor of Chemietry ia Williami College, 1872-76, aad proTioaelj 
Aaaiitaat in Cheoiiatry ia the UaiTonitj of TUbingea; JBdiior o/th» AaMnean CKmmietU JommaL 

Hbnry a. Rowland, Ph. D., Professor of Physics^ and Director of the Phys* 

ical Laboratory, 

O. E., Reaeeelaer Pol jteehnle laetitvte, Troj, 1870 ; Anictant Profeeaor ia the tame, 1872-75 ; Fh. D., 
Johaa Uopklaa UalTenity, 1880. 

J. J. Sylybstbe, F.R.8.,D.C.L., Professor of Mathematics. 

A. M., Ualverelty of Cambridge; F. R. 8., Loadoa and Bdlnbnrgh ; Correepoodiag Member, laetitnte 
of Fraaee ; Member, Academj of Soieooee ia Berlia, Gottiagea, Naplea, Milan, St. Peterebnrg, ete. ; 
LL. D., Univereitj of Dablln, UnlTersity of Ediabnrgh ; D. C L., Unirersitj of Oxford ; Honorary 
Fellow of St. Joha'a College. Cambridge ; late Profeteor of Mathematiee ia the Royal Military Aead- 
emy, Woolwieh; Copley Medalist, Royal Society, Loadoa, 1880; Editor t/ tk$ Ameriean JmtnuU </ 
Malhtauuies. 

Georox W. Cable, Lecturer for the current year on English Literature. 

Hiram Corson, A.M., LL.D., Lecturer for the current year on English 

Literature. 
Frofeaior of Aoglo-Sazoa and Englifh Llteratare in the Coraell UalTertlty. 

F. Seymour Haden, F.E.C.S., Lecturer for the current year on Etchers 

and Etching, 
Fellow of Royal College of Sargeoni (Eagland), 1857. 

G. Stanley Hall, Ph.D., Lecturer on Psychology 

A. a, WillUms College, 1867, aad A. M„ 1870 ; Ph. D., Bar? ard UalTeraity, 1878; Laelttrtr in GUurrard 
and William* Collegei. 

J. Bendel Harris, A.M., Lecturer on New Testament Greek. 

A. B., Uairerrity of Cambridge, 1874, aad A. M., 1877 ; FeUow, aad lata Leetnrer aad LIbrariaa of 
Clare College, Cambridge. 

James A. Harrison, A.M., Lecturer for the current year on English 
Literature, 

Profeeaor of Modern Laagnagee, English, ete., ia Washiagton and Lee UnlTeralty. 

George S. Morris, a.m., Ph.D., Lecturer on the History of Philosophy, 

A. B., Dartmouth College, 1861, and A. M. 1864 ; Ph. O.. Uaiveraity of Michigaa, 1881 ; Profeeaor of 
Logio, Ethiee. aad the Iliitory of Philosophy ia the University of Miohigaa. 

Charles S. Peirce, A.M., S.B., Lecturer on Logic, 

A. B^ Har? ard UaiTorsity, 1850, A. M., aad S. B.. 1863 ; of the U. 8. Coast and Oeodetio Sarrey. 

LfiONCS Babillon, Bach, ts Lett., Lecturer on French Literature. 
Baah. As Lettres, UniTsrsltA de Fraaee. 18S2, aad Lioeaeii ea Droit, 1836. 

Herbert B. Adams, Ph.D., Associate in History, 

A. B.. Amherst College. 1872; Ph. D., Uairersity of Heidelberg, 1876; Editor ^ UnitftH^ Sivdim 
M Biatorieal amd PolUieal Seiemet, 

Maurice Bloomfield, Ph.D., Associate in Sanskrit. 

A. M., FarauM UniTaftUy, 1877; Ph. D., Johns Hopkins UniTaralty. 1879. 



-, Associate in German. 



[Oa aeeonat of the reeignaUoa of Mr. Brandt, the daties of this ohair hare been temporarily i 
by Dr. Wood aad Professor Raddats]. 

William K. Brooks, Ph. d., Associate in Biology^ and Director < 
Chesapeake Zoological Laboratory. 

A. B., WillUms CoUege. 1870; Ph. D., UarTard UalTersity, 1875. 

William Hand Browns, M.D., Librarian^ and Examiner in EngU 

M. D., University ef Maryland, 1850. 

Thomas Craig, Ph. D., Associate in Applied Mathematics. 

Q, £., Lafsyette Oollega, 1875 ; Ph. D., Johaa Hopkias Uaivendty, 1878. 

A. Marshall Elliott, a.m., Associate in Romance Languages, 

A. Bn Haverford College. 1866, and A. M., 1878 ; A. B., Harvard Uaiversity. 1868. 

BiCHARD T. Ely, Ph.D., Associate in Political Economy. 
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'resident; 

Grentlemen of the Board and of the Faculty : 

VI very sensible of the honor which has 
3een done me by the invitation to take 
3art in your proceedings to-day, and yet 

accepted it with considerable hesitation, 
►pics which are most appropriate to the 
n will not bear superficial treatment in 

presence, and it is not easy for a man 

intellectual habits and restricted pursuits 
J them any other. The problems of edu- 

and particularly of the higher education, 
lupying, at this moment, not only the best, 
e best-trained minds of the world, and 
itudy and solution have become a noble 
ty, into which the best intentions will not 
rash intrusion. One may be permitted to 
it what are irreverently called "crotchets" 
t altogether absent from even the higher 
onal atmosphere, and there is, therefore, 
jater reason for dispensing with the crude 
ttions of desultory thinkers. 
1 not sure that it is not one of the most 
[ results of the system which this univer- 
presents and embodies, to force upon men 
ere educated in our American colleges of 

century ago, a strong and perhaps not 
greeable sense of the comparative short- 
:s of their own early intellectual training. 
, especially, of course, to those who passed 
>nce and young, as was the custom then 
lore than now — there being opportunity for 
{Ise — from undergraduate life into profes- 
or other special and absorbing avocations. 

most of these I am persuaded that their 
ite course was chiefly valuable, as a mem- 

discipline, and an influence; and that, 
from these, it contributed comparatively 
o the permanent material out of which 
ntellectual life was constructed. Of my 
rofession, 1 think I can safely say, that 

the most of them were well content, if 
5uld keep alive the scholarly and classic 
which — whether the* scholarship was much 



or little according to later tests — were bred and 
nurtured in their college days, and of which no 
one knows the solace and enjoyment half so well 
as they whose minds run in one life-long, narrow 
groove, yearning and longing, it may be, all the 
while, for something broader and better. Face 
to face with the precise and accurate teaching 
and knowledge of to-day, the systematized and 
ceaseless investigation, the critical ordeals, the 
perpetual search after truth and its fearless rec- 
ognition when tested and established, the exact 
and scientific methods, the definite results, the 
scorn of routine and the rude questioning of tra- 
dition, which characterize the modern education — 
face to face, I say, with these, we remember our 
curricula and college examinations of the days 
gone by with feelings more or less grave, accord- 
ing to each man's sense of humor. It is not 
altogether human, of course, for the undergradu- 
ate of those times to forget, or even cease to 
love, the shade where he sported with his own 
academic Amaryllis — old though she be and faded 
now — but, clearly, to the dullest perception, a new 
order of things has arisen, and a better. Whether 
it be a development, or a new species, I remember 
nothing of my college learning which would enable 
me to determine. 

There is one thing, however, which reconciles a 
man of the old dispensation to the risk of going 
beyond his depth on one of these occasions, and 
that is their total freedom from pretension. I 
have always greatly admired the quiet and unos- 
tentatious way in which the anniversaries of this 
university have been kept — instead of being what 
is commonly called "celebrated" — the notable con- 
trast between the simplicity of the announcements 
and the large and progressive results which are 
announced. This seems to me not only the natu- 
ral result of the plan and working of the uni- 
versity, and for that reason of great importance 
and significance, but very admirable in itself and 
as an example. Small things are so habitually 
called by large names among our people, and 
our little fishes — to use Goldsmith's criticism of 
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Johnson — are so apt to speak like great whales, 
that the spectacle of an institution like this, dis- 
carding superlatives altogether, and telling its 
yearly story in a quiet way, without other em- 
phasis than that inherent in the story told, is, 
to say the least of it, very edifying. One is 
almost able to flatter himself, sometimes, that 
the general tendency to public speaking, in, this 
country, is something less than it once was, and 
that active elocution is not now quite so com- 
monly regarded as the natural state of man. 
But, be this as it may, the "<w6a, mirum spar gens 
sonum^^^ is beginning to go out of fashion as an 
accompaniment to what is worth telling, and we 
cannot but welcome, as a public service in that 
direction, every conspicuous demonstration that 
the soberer style is all-suflficient for the largest 
purposes of communication with the people. 

I alluded, just now, to my own profession — that 
of the law — and I hope that I am not disloyal to 
it in expressing my gratification that the group 
with which it is generally associated, under the 
style of "the learned professions," has ceased, 
except in common and traditionary parlance, to 
monopolize that title. Of course, I should be very 
far from feeling gratification at their being less 
learned than heretofore — if such were the case. 
What I mean to speak of, as a ground for univer- 
sal congratulation, is the fact that modern educa- 
tion has developed many other professions — all 
quite as worthy, to say the least, of being called 
" learned," and some of them involving the largest 
amplitude and variety of learning which the intel- 
lect can grasp. In speaking of these new profes- 
sions, I deal with them, not merely as groups of 
students, devoted to research and discovery, and 
" hiving thought " — which is by far too much the 
common notion of them — but as bodies of emi- 
nently practical men, whose whole objects and 
methods are practical, in the truest meaning of the 
word, and whose business and purpose it is, not 
merely to find the ore of science, but to dig it, 
and bring it to the light, and make its products 
malleable, and adaptable to all the manifold uses 
of society. No one has illustrated in briefer 
phrase than Mr. Huxley the action and reaction 
of the practical and theoretical upon each other 
in science. I refer to his observation, that while 
"all true science begins with empiricism," it is 
true science, " exactly in so far as it strives to pass 
out of the empirical stage into the deduction of 



empirical from more general truths." With the 
spread and progress of these new professions, the 
old idea of the "practical man," the simple empiric 
— uneducated for the most part, except in so far 
as the manufacturer of pin's heads may be said to 
have a pin's head education — will pass into limbo. 
New avenues . will be opened into the fields of 
industrial labor and production, and it goes with- 
out saying that the soil will respond to the tillage 
in which the head is guide of the hand. Doubtless 
the practical man will not yield without a struggle. 
When Sir Robert Peel proposed to establish the 
system of penny postage, a deputation of paper 
manufacturers waited upon him with a serious 
remonstrance, in which they urged that they would 
suffer incalculable loss, inasmuch as everybody 
would write upon note-paper instead of letter- 
sheets. But, precisely as the paper manufacturer 
has found that the increase of correspondence from 
cheap postage has developed tenfold his former 
trade, so the merely practical man will discover 
that the new education, which removes him from 
the place where he is dangerous or helpless except 
in his rut, will find him other occupations in which 
he can thrive, and will teach his children to tread 
the path, with knowledge, along which he groped 
in blind routine. It is most desirable, indeed, 
to have it understood that a multitude of new and 
truly practical avocations is the natural outcome 
of the new system and methods of scientific educa- 
tion. As I intimated just now, the average citizen 
has not altogether overcome the notion that a body 
of learned men, engaged in daily and laborious 
scientific research, is a sort of close corporation — 
very wise, very able, very eminent, no doubt, but 
set apart, by its nature and occupations, from the 
common uses and purposes of every-day life, and 
leaving its principal traces in the reports of " phi- 
losophical transactions." It is hard to make the 
ordinary thinker realize that the electric flame, 
which lights the whole coast-line of a continent 
with the radiance of a new sun, fresh taught to 
walk the night, was first kindled in a laboratory 
such as lies but a few paces from where you sit. 
You could ill persuade him to what an extent the 
biologist has unravelled the substantial problems 
of life in all nature, and has already instructed the 
physician to answer, through their solution, the 
hourly domestic questioning of disease and remedy. 
He would be astounded to know how physics and 
chemistry walk unseen and close by his side, lend- 
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him their help at every step of his existence, 
at every stage and variety of the labor which 
►orts and the civilization which protects him. 
jould not easily comprehend that the abstruse 
lematics, whose written language may be to 
an unknown tongue, is the great vehicle of 
Ltific expression and fact from world's-end to 
d's-end, almost bearing, Atlas-like, the globe 
3ience on its shoulders. He little imagines 
the philologist whom he supposes to be en- 
d in word-fancying and word-spelling — a 
?ss for which he has, himself, supreme con- 
>t — is shedding by his labors a new and cer- 
light upon the history of mankind, is tracing 
lescent and relation of races and peoples, is 
rating fable from truth, is putting tradition 
story under cross-examination upon the wit- 
stand, and fixing, even for religious inquiry 
Biblical criticism, the certain and firm foun- 
•ns of faith and dissent, 
repeat that these things, and others like 
., are only half realized as living and prac- 
truths by the average citizen who has work 
) and children to educate, and that the new 
s of applied science, to which the teachings of 
university open the way, are not yet known 
recognized as they should, and as I am sure 
will be, among us, when men are consider- 
he future of those whom they love best and 
to serve best. I should therefore feel, as 
umble member of this community, that I 
done as good a day's work for it as a man 
. well do for a community to which he owes 
I, if I could help to diflFuse among its people 
orough comprehension of what this noble 
wrment holds out to them with full hands, 
in most American communities, it is our 
to educate too little. Naturallv, I do not 
to those of our people to whom necessity 
s no choice or discretion, but to those who 
ble, and according to their lights are willing, 
ucate their children. Their error lies in their 
or imperfect notion of what an education 
r means. Instead of realizing that a young 
is most likely to fall into the vocation 
1 suits him best, and to make the most of 
3lf in it — after he has been taught enough 
able him to measure his own gifts, and has 
mflScient scope of instruction to fit him for 
)ne of various occupations, according to his 
\ and opportunities — they choose or permit 



him to choose his calling beforehand, and en- 
deavor to shape and mould what he learns to 
that and that only. Instead of his life-pursuit 
springing healthily and spontaneously like an 
indigenous plant, from those elements of a thor- 
oughly cultivated mental soil which feed it best, 
his education is made a sort of hot-bed, to force 
the plant — perhaps against nature — in advance 
of its season, into the market. For the most 
part, if a professional career is to be adopted, 
they select the law or medicine. If warned, as 
they well may be, by the largely overcrowded 
ranks of both, they distrust the future of the 
young man in either, his coin:3e is shaped, in 
the main, for some mercantile pursuit, or for 
one of the many other occupations which are 
classed under the comprehensive head of "busi- 
ness." For these it is not supposed that any 
peculiar or protracted preparation is essential, 
the chief requisite being that the victim shall 
get through early and "go ahead." The idea 
that he will be the better fitted for every and 
any calling, and especially for moving from the 
rear to the front — from the ranks to command 
— according to the development of his faculties, 
the training and discipline of his mind, his 
knowledge of things knowable and his capacity 
to apply things applicable — does not seem to 
occur to the great mass of those to whom the 
destinies of young men are entrusted. Least of 
all, does it seem to enter their minds that there 
is a score of occupations, professional in the fullest 
and practical in the most literal sense, outside 
of those called "learned," in which a careful sci- 
entific education opens the door to the highest 
usefulness and success. I say nothing of the 
value of knowledge in itself and apart from the 
returns it brings. I speak here only of its value 
in use, of the resources and capital which it fur- 
nishes, and which neither the accidents of trade 
nor the vicissitudes of fortune can impair — much 
less destroy. 

What has been said has been mainly in the 
interest of the student; but it is impossible to 
separate his interest, in these regards, from that 
of the community, or to overestimate the merely 
economical gain, to the whole country, of an 
infusion of scientific and educated labor and 
direction into all its industries and enterprise. 
It is painful to the last degree, in seasons of 
commercial disaster or depression, to see how 
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absolutely without resource so large a number of 
our young men are, finding themselves deprived 
of their ordinary occupation, without knowledge 
enough of anything outside to enable them to turn 
in other directions for bread; They have pursuits, 
but really no calling. Nor is this true only of 
those who depend upon the vicissitudes of trade or 
speculation ; for nothing is more certain in every 
industrial crisis than that the uneducated work- 
man is the first to feel the loss of place or the 
pressure of reduced compensation. To those who 
may desire to make politics their profession — 
and even to the much larger number who merely 
seek political preferment — it is impossible to 
overestimate the value of those attainments, 
which enable a man to deal, in a capable and 
educated way, with the multifarious and compli- 
cated questions of scientific theory and fact, which 
spring up at every instant in the government 
of a mighty people like ours. Politics them- 
selves are, of course, a science, and in the true 
sense one of the noblest of sciences. Practi- 
cally, however, among us, they are rather what 
is called, in our old-fashioned law-English, an 
"art or mystery;" and they are learned and 
practiced as such, but not publicly taught, that 
I am aware. The Marquis de Costa Beauregard, 
writing to Joseph de Maistre in 1789, a propos of 
the impending revolution in France, made an 
observation which has always struck me as very 
clever, in the best style of French cleverness. 
" Dogmatic opinion," he said, " should not touch 
on politics, for on that head there is no revela- 
tion." I am afraid, from some personal experi- 
ence, that the absence of revelation has not always 
prevented people from dogmatizing, somewhat 
actively, upon some political questions in this 
country ; but I still am Utopian enough to believe 
that the time is not far ofi^, when a chair of politi- 
cal science will be filled in every university, and 
men will be taught, in good faith, at all events, 
the radical distinction between politics and party, 
and between party and plunder. I am not very 
sanguine, however, I confess, as to the controlling 
efiect of what men study at the university, in mat- 
ters of government, upon their practical political 
courses; and I remember that I could not avoid 
some mental questionings upon that point, when 
listening with great interest, a few years ago, to a 
very able discourse, in which it was discussed, on 
one of the anniversaries of this university, by a 



distinguished gentleman of great authority, who .i^ 
present here to-day. [President White, of Corn ^ 
University.] When entirely convinced, upon satr:,;^ 
factory and indifferent evidence, that a single r^p. 
resentative in Congress, from a district which fav 07^ 
protection, has voted openly against a protectire 
tariff^, because he was taught free trade at college, 
I shall be willing to qualify my modest scepticism. 
Meantime, let us believe, at all events, with the 
great English teacher whom I have already quoted, 
that the time will come, " when there shall be no 
member of the legislature, who will not know as 
much of science as an elementary school boy." 

These suggestions are presented in a loose and 
informal manner, for they belong too much to the 
commonplaces of the occasion to be offered in a 
more ambitious way. Indeed, it is because they 
are commonplaces, and yet are not understood 
and appreciated as they should be, that I have 
made them, from choice, the burden of what I 
have to say. If I could reach the ear of every 
man in this community, who has children whom 
he can affbrd to educate, I could not befriend him 
more, than by impressing him with a sense of the 
waste and folly of seeking for them, elsewhere, the 
instruction which is so prodigally at their service 
here. It is true that this is a university, and that 
it stands already, through its work and workers, 
in the front rank of universities. It is true that 
its great destiny, in the world of knowledge, is to 
be wrought out in its character of university. But 
it is a college as well. Its collegiate department 
is ample, its instruction thorough, its methods of 
the best. The teacher, instead of being, merely, 
as is so often the case — and as in the olden days 
he almost invariably was — a sort of circulating 
medium between the text-book and the under- 
.graduate comprehension — is the companion and 
co-worker of his pupils. Surrounded in the study 
and the class-room, the laboratory and the lec- 
ture-room, with all the books and appliances 
which belong to the particular department; seg- 
regated, for the time, from all but the particular 
work and his companions in it; stimulated by 
competition, co-operation and encouragement; kept 
up to the mark by rigid, and yet wise and fair 
examinations ; with nothing lacking to his develop- 
ment that educational science can supply, through 
the liberal application of a large and beneficent 
endowment — if the undergraduate student of this 
university cannot make a man of himself here, it 
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will be in vain for him to go elsewhere for his 
making. ' It is easy, and often useful, to criticise 
the distribution of studies in every institution ; 
and I believe there is no institution in which it is 
not habitually done, fairly or unfairly, as the case 
may be. But " dogmatic opinion " is as much out 
of place in such matters as in politics. It would 
be strange, indeed, if a new institution like this — 
scarce seven years old — were already so perfect 
in its entire organization as to be beyond criticism 
or improvement. It invites fair criticism — it 
hesitates at no change which brings improvement. 
For my own part, I cannot too heartily applaud 
the skill with which its undergraduate courses are 
distributed and the theory of their distribution — 
recognizing the eclectic principle, upon the one 
hand, by conceding the choice of studies, and yet 
preventing its abuse, by grouping the studies for 
selection. And then, above all, stands the univer- 
sity itself, beckoning the undergraduate on to its 
opportunities, advantages and honors. There he 
sees about him men of culture and enthusiasm, 
the graduates of other institutions, who have come 
to drink at the fountains which will flow for him 
also. All around him is laboi*, opportunity, life, 
progress and achievement. There is no such thing 
as standing still. The year-books of scientific 
research and discovery are filled with the results 
of what is going on around him. The men who 
lead and direct it, and they who come from a 
distance to help it on, are, many of them, world- 
£Gtmous — most of them becoming and worthy to 
become so. It seems to me that in all this there 
is everything to kindle the ambition and pride of 
the student, awaken his enthusiasm, and develop 
his powers. I can well understand that young 
gentlemen may sometimes prefer to have their 
powers developed, in their own way, at a distance 
firom home and its restraints; and that what is 
called "college life" has attractions for some, which 
may outshine the allurements and opportunities of 
scholarship. But I cannot understand how it is 
that parents can take that view of the subject, 
or can believe that the shelter of the parental 
roof and the present watchfulness of parental soli- 
citude and aflFection can diminish the value of the 
education which comes to their doors. Indeed, in 
the very many cases in which the question of edu- 
cation is, more or less, a question of cost to the 
parent, and he is forced or chooses to deal with 
it upon "commercial principles," it seems to me 



that he overlooks the first rule of "business," 
when he sends abroad for what he can procure, 
at least as good, on better terms, at home. 

But, quite apart from these considerations, and 
worthy to be taken into account with the best 
of them, are the relation which this university 
bears, and is destined to bear, to our city and 
the State of Maryland, and the obligations which 
are incident to that relation. A man of large 
fortune, under the impulse of large and benevo- 
lent ideas, thought proper, at his death, to dedi- 
cate an ample portion of that fortune to the 
endowment of a great university among us 
bearing his name. It was the deliberate purpose 
of his life, and he selected, with deliberation and 
wise foresight, the agents and agencies for its 
consummation. To the best of their ability these 
trusted agents have done the work assigned to 
them, and no difierences of opinion, upon other 
questions, can justify a doubt that they have 
done it, thus far, well. That this university, in 
its infancy, is already a noble monument to its 
Founder is, I repeat, a fact indisputable to all 
who are even superficially familiar with the 
records of scientific and educational opinion, at 
home and abroad. What it is, in itself and as 
a monument, it is to us and ours as it is to 
him. It should be our pride, as it is his glory. 
I^ay by day it is growing in every element of 
usefulness, and in every force that can work for 
good. All the seeds of development are germi- 
nating and quick within it. It is not here for 
to-day or to-morrow, for this year or the next, 
but for all time — a possession forever, so far as 
human things may be. Its Founder has done 
his part. His trusted agents have done theirs. 
It is for the people at whose feet the ofiering is 
laid to do their part likewise. Theirs must be 
a living and active part, too, or it will be vain 
and fruitless. Neither sympathy, nor sentiment, 
nor admiration, nor praise, will suflSce. You 
had as well think of speeding a ship upon her 
voyage by wishing that the winds may blow — 
after the manner of the third ode of Horace. 
What the university needs, to make the most of 
itself — what the community needs, to make to 
itself » anything of the university — is downright, 
actual, daily co-operation on the part of our 
people. They must realize to themselves what 
such an institution is worth, and can be made 
j worth, to them and their posterity. They must 
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think* of it growing with their growth, exploring 
and developing their physical resources, enlarging 
their minds, expanding and refining their culture 
and their tastes, bringing home to them and natu- 
ralizing every new discovery and application of 
science elsewhere, and, domiciliating, as it were, 
among them, every fresh discovery and application 
of its own. They must appreciate its value, intel- 
lectually and socially, as a centre of thought — 
the resort of students and men of learning from 
a distance — all seeking its advantages and all 
bringing something in exchange for what they 
seek. Even to-day, there is hardly a field of 

current thought into which it has not alreadv 
invited us to enter, under the guidance of men 

who are, themselves, among the leaders of thought 
in the world. And what are we to do with all 
this benefaction? Are we to stand and look at 
the university, afar oflF and from below, as men 
stand in a valley or a gorge and gaze at a castle 
on a hill? You will remember a score of Dore's 
pictures, which will tell you what I mean — the 
vivid light, above, on tower and keep, the dark- 
ness tangible beneath. Not so, I trust. I can 
imagine the stir, some morning, if the rumor 
were to run and to be true, that some galleon 
of the olden times — such as the English bucca- 
neers (known historically, by the by, as the 
''great navigators") were in the habit of plun- 
dering on their way from Mexico to Spain — 
were anchored in our harbor, with her cargo of 
ingots of silver generously placed at the service 
of our citizens. I think one might venture to 
say that the significance of such a phenomenon 
would be promptly and generally comprehended 
in all its practical aspects — that the oflScers and 
even the crew of that welcome vessel would be 
borne in triumph to Druid Hill Park and Bay- 
view, and all places of municipal attraction and 
delight, upon the footing of the most favored 
visitors, in the most gorgeous conveyances which 
could be provided by a liberal committee of our 
hospitable City Council, In regard to taking 
advantage of the godsend, I think probably the 
only question would be as to who should get the 
most of it. The cases of indifference or self- 
denial would hardly be numerous enough to be 
embarrassing. Yet many a galleon went to sea, 
i n tho se old days, with less of actual counted 
in her hold, than here, in money value, 
taken under the endowment of Johns 




Hopkins. Instead of tossing it into the air, in 
the shape of riches which make themselves wings 
and fly, he has planted it deep in our soil, so 
that it shall take root and grow. And can any 
one venture to compare the worth of his bene- 
faction, if he had scattered it in present, actual 
largess to our people — so that some of it should 
go into every man's purse — with its value, as he 
chose to make it, to us and our posterity? Think 
of the actual, material money value — the mate- 
rial, tangible, yearly product — to a community, 
of successive and growing generations of educated 
men, carrying with them into every profession 
and every department of busy and social life, 
the knowledge which fertilizes every field, and 
fructifies every industry, Jnd makes right hands 
of all the hands of enterprise. Counted by 
dollars and cents — tested by no book but the 
ledger — the actual wealth exceeds, a thousand- 
fold, to say the least of it, what would have 
come to us, if the money had been piled in one 
of our squares and been distributed to all comers, 
per capita, by the police. I put it in this purely 
economical and homely way, not to belittle the 
subject, nor by way of insinuating that our people 
are incapable of comprehending it in its proper 
statement and its loftier and nobler aspects. I 
only desire to illustrate what I mean, by showing, 
that if they were thoroughly and fully to realize 
the value of this foundation in all points of view, 
as they do realize, at sight, the value of present 
gold, or of the venture or the speculation to 
which they see, or think they see, a golden 
lining, there would be no need of urging their 
co-operation, to knit this university with their 
proudest hopes and most active struggles for 
the prosperous future of thdr city and their 
State. 

A candid inan must recognize, of course, that 
such co-operation, in a full and deep sense of its 
necessity and of the good that must come from 
it, cannot spring up, all at once, in a community 
whose citizens, for e:enerations, have been accus- 
tomed to dispense too much with higher educa- 
tion and to look for what they have had of it 
to institutions at a distance. Habit and fashion 
are powerful and slow to change, in this as in 
things of lesser moment. A commercial city, 
which has been built up entirely by trade and 
its enterprises, cannot take in, upon short notice, 
all that is meant by its becoming, for the future, 
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foundation like this will cry aloud in theVilder- 
ness and no man hearken to it. For the mere 
diffusion of knowledge among mankind — if that 
were all — it will matter little from what distance 
or from what quarter of the world the lamps are 
brought here to be filled and lighted. But, to us, 
it matters much whether or not we shall play the 
part of the foolish virgins. It was not merely 
for the general diffusion of knowledge that the 
university was endowed. Next the heart of its 
Founder was the prime and cherished desire, that 
the people among whom his wealth had been 
gathered, his friendships formed and the best 
years of his life usefully spent, should drink, first 
and chiefly, of the cup which he filled for pos- 
terity. It was not in his mind that they would 
turn from it or dash it from their lips. Nor, in 
what I have taken occasion here to say, nor from 
the earnestness with which it has been said, am 
I to be understood as anticipating or deeming it 
necessary to deprecate so pessimistic a result. 
Slowly, but with regular and certain progress, 
the interest of our people in this institution has 
been developing itself year after year. The in- 
creasing list of its undergraduate students dis- 
closes the significant and hopeful fact, that they 
are the sons of parents in all callings and all 
classes of life, and, in a large degree, of those 
who are most capable of passing an intelligent 
and, indeed, authoritative judgment upon the 
merit of educational systems and methods. That 
the influence of such approv^al and sympathy will 
diff^use itself, widely and certainly, in the course 
of time, it would be unreasonable to doubt. What 
I would impress upon our citizens — if my voice 
were worthy to be heard — is their waste of 
present time and opportunity in waiting; the 
loss, to the institution itself, of that immediate 
and happy impulse which would quicken it, if its 
halls were thronged with the ambitious youth 
and promise of Maryland, and the sympathy of 
her people were concentrated there, upon the labors 
and struggles and aspirations of their children. 
This is what I mean by the sympathy which I 
would venture to bespeak — the only sympathy 
which is practical and worth having. The longer 
it is delayed, the longer the usefulness of the insti- 
tution will lack development for local good — the 
longer, of course, the postponement of that good, 
"H those who will sit upon the banks and see 
tream go by. 



In what has been said it has, of course, been 
understood that I have spoken as a citizen only, 
and in the interest of the community to which I 
belong. For the university, except in so far as 
it and the community are one in interest and in 
respect and duty to the Founder, I have no claim 
and could not presume to speak. But, having 
always taken the deepest interest in questions of 
public education, and having keenly felt, as well 
as constantly observed, in a long professional life, 
the need of more precise and accurate and full 
instruction, and especially scientific instruction, 
even among those whose educational opportuni- 
ties have been best, I confess to a more than 
common solicitude for the speedy identification 
of this university with the intellectual develop- 
ment and progress of our people. Without under- 
valuing, for example, the facility with which an 
alert and well-trained intellect, in my profession, 
may for the moment appropriate to itself enough 
of special scientific knowledge for the occasional 
needs of the trial-table and the examination of 
experts, and may use that knowledge with eflS- 
ciency and force, I cannot but recognize it as akin 
to the painful cramming by which young gentlemen 
sometimes substitute their memory for their intel- 
ligence, when examinations are hovering in the 
air. And it is a dreary thing, at the best, for a 
man to be prosecuting scientific inquiry in pub- 
lic, under the primary and diflScult condition of 
not going beyond his own depth. I fancy that 
the embarrassment must be equally serious to the 
medical man and the Biblical student and teacher, 
when, to use a railway phrase, they are compelled 
to take in scientific fuel at all the way-stations. 
Perhaps, though I hardly venture to suggest it, 
they may share a certain relief, in the presence 
of their patients and hearers, which we have, in 
our way, at the bar. I mean the cx)nfidence that 
if counsel happen to know little of^ science, the 
jury probably know less. And here it is worth 
while to say — what I know to be true, from con- 
siderable opportunity of knowing — that the pub- 
lic would be startled, if they could realize the 
extent and depth of the ignorance of ordinary 
rudimental scientific principle and fact, upon the 
part of the great mass of those who are entrusted 
with the daily, practical application of the might- 
iest and most dangerous mechanical forces. I 
remember well the testimony of an engineman, 
who was produced as an expert in a case arising 
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read it thus, beginning at the left: "JGRc jacit 
(Jacet) Constantinus filius * * * *" followed by 
other letters easy to make out on careful exam- 
ination. It was aimply the burial stone, he 
added, of some chieftain called Constantino, and 
bore his name and that of his father. It was to 
be lamented, said Mr. Wright, that Dr. Mill had 
thrown away so much learning so mistakenly. 

I have ventured to give this remarkable state- 
ment in almost literal detail, because, apart from 
its point as an illustration, it seems to me almost as 
humorous in its way, and as delightfully circum- 
stantial in its humor, as if Swift himself had 
invented it. In my limited reading, I do not 
remember to have met a thoroughly authentic 
report of any like occurrence in a learned soci- 
ety. Doubtless, many a Han Thanit may have 
been accredited to Tyre, and never found out to 
be a Roman ; but, if the incident which I have 
described is at all characteristic of the proceed- 
ings of the British Association, there may well 
I be said of it, what Lord John Townshend said 
of the House of Commons, when the celebrated 
grammarian, James Harris, the author of "Her- 
mes," was taking the oaths of oflBce. You will 
doubtless recall the story. '• Who might that 
be?" said Lord John. Some one replied that it 
was Mr. Harris, "who had written on grammar 
and harmony." "Then, why the deuce," cried 
Lord John, "does he come to this place, where 
he will hear so little of either?" 

From this illustration of what learning comes 
to, when it begins at the wrong end, we may 
well point the moral of what ignorance or half 
learning will end in, if it undertakes to be its 
own guide in research. The desire to know 
being the parent of all knowledge, men con- 
stantly persuade themselves that such desire and 
the willingness to work are all that is necessary 
for the attainment of their object. How many 
industrious and worthy lives are comparatively 
wasted under that mistake — in squaring the 
circle, or such like — it is diflScult to estimate. 
Undoubtedly, the man who looks at the sun 
through a smoked glass, may have as ardent a 
desire to understand the phenomenon which his 
rude instrument discloses, as the astronomer who 
sails his thousands of miles, to plant his tele- 
scope on some wild mountain, or some lone 
island in mid-ocean. But not all the enthu- 
siasm which ever lifted a man's face towards 



the heavens will teach him even "the sweet 
influences of the Pleiades," or make him know 
that " the bands of Orion " cannot be loosed. 
The Chaldaean system of instruction through the 
sheepfold has gone out of vogue, and the moon 
of our nights comes down to Endymion only 
through the lenses. The sum and substance of 
all science is fact ; and the student, who does not 
know what research has already disclosed, cannot 
possibly know where the research of to-morrow 
should begin. His danger, if ill-directed or with- 
out direction, will always be, that he will soon 
forget the stake in the excitement or amusement 
of the game, and ultimately subordinate finding 
to seeking. It will be the familiar case of the 
collector, who begins with a taste or a love for 
pictures, or prints, or books, and ends with the 
uncontrollable and fruitless passion for collecting. 
To prevent the waste and abuse of intellect and 
effort, the abortive struggle, the disappointment 
and defeat, which come from imperfect teaching 
and the self-suflBcient helplessness of undisciplined 
thought, is the high and special function of such 
educational authority as only a great university 
can wield. Wherefore, over and above the tend- 
ing of its own fold, I find especial reason for 
rejoicing in the standards and methods which this 
university will establish and maintain among us, 
and in all our institutions of learning, by the 
authority of its example and position, and by the 
sheer and downright force of its intellectual pre- 
ponderance. And when I speak of preponder- 
ance, it is of a superiority, not vaunted but 
frankly and generously recognized — an authority 
not less eflicient, because founded on good feeling 
and respect, and exhibited in co-operation rather 
than control. 

[Addressing Judge DohhirL] — To you and me, 
Mr. President of the Board of Trustees, and to 
some of your co-workers, these things of even the 
near future, though visible enough and bright, 
have something of the light which comes to men, 
at evening, from beyond the sensible horizon 
where the earth-line fades. There is, perhaps, 
in this, some touch of sadness, but least of all, 
to one, like you, sir, who, having filled to the 
brim the measure of ofl&cial usefulness and honor, 
can still give to this great work and to* the ser- 
vice of the people who cherish you, the wisdom 
of age, the tempered zeal of robust and high 
convictions, and the vigor of faculties unimpaired. 
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PROGRAMMES FOR 1883-84. 



The following courses in literature and science are offered for the academic year which begins September 18, 1883| 
and continues (with brief recesses at the holidays and in the spring) until June 7, 1884. They are open to all properly 
qualified young men according to. conditions varying somewhat in each department and fully explained in other Circu- 
lars. Detailed statements as to the various subjects are given in the programmes of the departments of instruction on 
subsequent pages. A special Circular relating to College Courses has been issued. 

The Annual Register giving detailed statements as to the regulations and work of the University will be sent on 
application. 



B. L. QILDERSLEEVE, ProfesBor of Greek, 

(a) will direct the Qreek Seminary. Twice weekly through 

the year, 
(&) will conduct a coarse of Practical Exercises in Greek. 

Tvoice weekly from October to January, 
{c) will interpret select tracts of Lucian. Weekly after the 

first of January, 
(d) will give a coorse of lectures on the Syntax of the Greek Cases. 

PAUL HAUPT, Professor of the Shemitic Languages. 

will give the following coarses : 

(a) Hebrew for beginners. Twice weekly through the year, 

{b) Arabic for beginners, or Ethiopic. Twice weekly 

through the year, 
(c) Assyrian for beginners. Tunce weekly through the year, 
{d) Somero- Akkadian. Tunce weekly through the year. 

H. N. MARTIN, Professor of Biology. 

(a) will direct the Laboratory Work in Biology. Daily 

through the year. 
(6) will lectare on Animal Physiology and Histology. Three 

times weekly until February, and afterwards five tim£S 

weekly till the close of the year. 

C. D. MORRIS, Collegiate Professor of Oreek and Latin, 

will form classes in : 

(a) Thocydides (first half-year). Aristophanes ; Sophocles 
(second half-year). Four times weekly, 

(6) Lucretius; Plautos (first half-year). Tacitas (second half- 
year.) Four times weekly. 

(c) Greek Prose Composition. Weekly through the year. 

(d) Reading Latin at Sight. Weekly through the year, 
{e) Latin Prose Composition. Weekly through the year, 
(f) will read, with a class of undergraduates, the Homeric 

poems in Greek. 

IRA REMSEN, Professor of Chemistry, 

(a) will direct the Laboratory Work in Chemistry. Daily 
through the year. 

(b) will direct the courses of lectures to advanced students. 

(c) will lecture on General Chemistry (Non-Metals). Four 
times weekly, first half -year. 

(d) will lecture on the Compounds of Carbon. Four times 
weekly, second half-year, 

{e) will conduct a course on the Philosophy of Chemistry. 
Weekly through the year. 



H. A. ROWLAND, Professor of Physics, 

(a) will lecture on Thermodynamics, Heat Conduction, and 
Physical Optics. Four times weekly through the year, 

(b) will direct a course of advanced work in the Physical 
Laboratory. Daily through the year, 

(c) will conduct meetings for the discussion of current physi- 
cal literature. Weekly through the year. 

J. J. SYLVESTER, Professor of Mathematics, 

(a) will lecture on Elliptic Functions. Twice weekly through 
the year. 

(b) will lecture on Universal Multiple Algebra and Partitions. 
Weekly through the year, 

(c) will direct the Mathematical Seminary, meeting monthly 
through the year. 

H. B. ADAMS, Associate Professor of History. 

(a) will direct the Seminary of Historical and Political Science. 
Weekly through the year, 

(b) will give courses in the Sources of American Colonial 
History (first half-year), and in the Sources of American 
Constitutional History (second half-year). Weekly, 

(c) will give twelve lectures on the Origin of Civilization, in 
the Introductory Historical Course. 

(d) will lecture on Early Church History, Mediaeval Empire, 
the Italian Renaissance, and the German Reformation. 
Twice weekly through the year. 

(e) will lecture in the first half-year on International Law, 
and, in the second half-year, on European and American 
Constitutions. Three times weekly, 

M. BLOOMFIELD, Associate Professor of Sanskrit, 

will give courses, during the first half-year, in : — 

(a) Elementary Sanskrit. Twice weekly, 

(b) Advanced Sanskrit. Tunce weekly, 

(c) Introduction into the Yedic Language. Twice weekly. 

(d) Introduction into Pali or Zend. Weekly. 

(e) Introduction into the Elements of General Comparative 
Grammar. 

W. K. BROOKS, Associate Professor of Morphology, 

(a) will direct, during the summer months, the work of the 
Chesapeake Zodlogical Laboratory, located for the season of 
1883 at Hampton, Ya. 

(b) will lecture on Animal Morphology or Comparative Anat- 
omy. Three times weekly, from December to May, 
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HIRAM CORSON, Lecturer on English Literature, 

will give a coarse of twenty public lectures oq English Litera- 
ture. Three lectures weekly from January 21 to March 7. 

T. CRAIG, Associate Professor of Applied Mathematics. 
will give courses in : — 

(a) Spherical Harmonics, including Bessel's and Lamp's Func- 
tions. Three times weekly , first half-year. 

(b) Calculus of Variations. Twice weekly, first half-year. 
(o) Mathematical Theory of Sound. I'hree times weekly, 

first half-year, 

(d) Partial Differential Equations. Three times weekly, 
second half-year. 

(e) Curvature and Orthogonal Surfaces. Tivice weekly, 
second half year. 

(/) Elasticity. Three times weekly, second half-year, 

Q. STANLEY HALL, Lecturer on Psychology. 

(during the second half-year). 
(a) will lecture on Physiological Psychology. Twice weekly. 
(6) will lecture ou Psychological Theories and Ethics. Twice 
weekly. 

(c) will conduct a class in the Principles of Pedagogics. 
Weekly. 

{d) will give five public lectures on educational topics in March- 
April, 1884. 
(e) will direct the work of students engaged in special observa- 
, tion and research in the field of psychical phenomena. Daily. 

J. RENDEL HARRIS, Lecturer on New Testament Oreek. 

will lecture twice weekly through the year on New Testa- 
ment Greek. Special subjects — Textual Criticism ; The 
Catholic Epistles ; The Shepherd of Hermas. 

0, S. HASTINGS, Associate Professor of Physics. 

(a) will conduct the minor course in Physics, including experi- 
mental lectures, recitations, etc. Daily through the year. 

(b) will give six lectures on the Theory of Errors. 

(c) will give six or eight lectures on the Theory of Optical 
Instruments. 

(d) will lecture on the application of Mathematics to selected 
problems in Physics. Weekly. 

(e) will direct the work in the laboratory of the minor and 
major course students. 

Q. S. MORRIS, Lecturer on the History of Philosophy. 

(during the first half-year). 

(a) will lecture on the History of German Philosophy (Kant to 
Hegel). Three times weekly. 

(b) will direct a Philosophical Seminary in the study of Spinoza's 
Ethics. Twice weekly. 

(c) will conduct a course in Ethics for undergraduates. 

(d) will give four public lectures on the Ethics of Social 
Relations. 

H. N. MORSE, Associate Professor of Chemistry. 

(a) will assist in directing the Laboratory work of the under- 
graduate students in Chemistry. 

(6) will lecture on Analytical Chemistry. Three times weekly, 
first half-year. 

(c) will lecture on General Chemistry (Metals). Daily, second 
half-year. 



0. S. PEIRCE, Lecturer on Logic. \ 

(a) will give forty lectures to graduate and special students on 

General Logic. 
(6) will give special courses or private lessons upon any branch 

of Logic, in which graduate or special students may desire 

instruction. 

.L. RABILLON, Lecturer on French Literature. 

will meet a class, weekly, for the purpose of reading and in- 
terpreting French classical writers, and will give special in- 
struction in French conversation and composition. 

W. E. STORY, Associate Professor of Mathematics. 
will give courses in : — 

(a) Advanced Analytic Geometry and Non-Euclidean Geom- 
etry. Three times weekly through the year. 
(6) Mathematical Astronomy. Three times weekly through 
the year. 

(c) Higher Plane Curves. Twice weekly through the year, 
{d) Conies. Twice weekly through the year. 

M. WARREN, Associate Professor of Latin. 

(a) will direct the Latin Seminary. Twice weekly through 
the year. 

(b) will give during the first half-year a course of lectures on 
Latin Palsdography. 

(e) will lecture during the second half-year on Latin Epi- 
graphy add will conduct a series of weekly exercises in the 
interpretation of Latin Inscriptions. 

will form classes for undergraduates in : 

(d) Select Letters of Cicero and Pliny ; Aalus Gellins. Three 
times weekly, first half year. 

(e) Juvenal, Select Satires; Horace, Select Satires. Four 
times weekly, second half-year. 

(/) Latin Prose Composition. Weekly through the year, 
(g) Reading Latin at sight Once in two weeks through the 
year. 

W. HAND BROWNE, Examiner in English. 

(a) will receive and correct such essays as may be submitted to 

him by any member of the graduate or undergraduate 

courses. 
(6) will read with a class of undergraduates selections from 

English literature with critical and historical comments. 

Twice weekly through the year. 

(c) will read with a class Shakespeare's Hamlet, and Selections 
from English Prose since Bacon. Twice weekly through 
the year. 

A. M. ELLIOTT, Associate in the Romance Languages. 

(a) will give advanced courses in the Romance Languages (in- 
cluding Anglo-Norman French, Proven9aly Romance Dialects, 
Comparative Grammar of the Romance Languages, Ladinian 
Idioms, and Wallachian). Daily through the year. 

(6) will lecture on French Philology and French literature of 
the Middle Ages. Forty lectures. 

R. T. ELY. Associate in Political Economy. 

(a) will conduct the advanced course in Political Economy. 
Three times weekly through the year. 

(6) will give ten lectures upon American Taxation, with es- 
pecial reference to Cities and States. 
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(c) will gif e fonr lectures on English Socialism. 

(d) will give courses in the Elements of Political Economy, 
and the Historical Systems of Political Economy. Daily 
through the year. 

F. FRANKLIN, Associate in Mathematics. 

will give courses in : — 

(a) Differential and Integral Calculus. Three times weekly 

through the year, 
(6) Total Differential Equations. Tvjice weekly through the 

year. 
(c) Determinants and Theory of Equations. Three times 

weekly^ first half-year, 
{d) Solid Analytic Geometry. Three times weekly^ second 

half-year. 
(c) Dynamics of a Particle. Twice weekly, second half -year. 

J. F. JAMESON, Associate in History. 

(a) will give a series of lessons on Historical Geography, based 
on the study of the physical features of distinct regions. 

(6) will teach French and English History. Three times 
weekly through the year, 

(c) will teach a class in the History of the English Constitu- 
tion. Weekly through the year. 

{d) will teach a class in the History of Greece and Rome. 
Twice weekly through the year. 

C. F. RADDATZ, Examiner in German. 

W. T. SEDGWICK, Associate in Biology. 

will conduct courseis in : — 

(a) General Biology. Three times weekly, October to April, 

(6) Embryology of the Chick. Four times weekly, April and 

May. 
(c) Plant Analysis. Twice weekly, April and May. 

Q. H. WILLIAMS, Associate in Mineralogy. 

(a) will lecture on General Mineralogy. Three times weekly, 
first half -year. 



(6) will lecture on General Geology. Three times weekly, 
second half-year. 

(c) will direct the practical work in Mineralogy and Pet- 
rography. 

H. WOOD, Associate in English. 

(a) will conduct courses in Anglo-Saxon, Early English, and 
Chaucer. Daily, through the year. 

(6) will conduct a series of Grammatical and Rhetorical Exer- 
cises in English. Through the year. 

(c) will lecture on the elements of English Phonetics and Lan- 
guage Building. Weekly, first half-year. 

R. D. COALE, Assistant in Chemistry, 

will assist in directing the work of the beginners in the Chemi- 
cal Laboratory. 

H. W. CONN, Assistant in Biology. 

will teach the classes in Osteology, Human and Comparative, 
and in Mammalian Anatomy. 

H. H. DONALDSON, Demonstrator of Physiology. 

will direct the practical work of the undergraduate classes in 
Physiology and Histology. 

E. M. HARTWELL, Instructor in Physical Culture. 
will direct the instruction in Physical Culture. 

0. LUGGER, Assistant in Biology. 

will have charge of the Museum of the Biological Laboratory. 

H. NEWELL, Instructor in Drawing. 

will give instruction in free hand and mechanical drawing, 
after 1 o'clock p. m., daily through the year. 

E. H. SPIEKER, Assistant in Greek and Latin. 

will teach undergraduate classes in Greek and Latin. 

C. L. WOODWORTH, Instructor in Elocution. 
will give instruction in Vocal Culture, daily through the year. 



SPECIAL LECTURES ON EDUCATIONAL TOPICS. 



PRELIMINARY ANNOUNCEMENT. 

I. For Advanced and Graduate Students. — A course of lec- 
tures will be given to members of the University on topics relat- 
ing to instruction in the higher institutions of learning. They will 
be informal lectures, connected only by the general purpose of 
helping advanced students who are looking forward, more or less 
definitely, to the work of teachers, to become familiar with the 
principles and methods followed by other persons, and with the 
results which have been obtained in different types of educational 
establishments. 

1. The Present State of University and Collegiate Instruction in this 

country, by D. C. Gilman. 

2. Recent Observations on Educational Foundations in Europe, by D. 

C. Oilman. 
8. Natural and Ethnic History of Arithmetic, by J. J. Sylvester. 
4. The Educational Value of Grammar, by B. L. Gildersleeve. 
6. The Future Sphere of Classical Philology, by B. L. Gildersleeve. 

6. Educational Value of the Study of Chemistry, by Ira Kemsen. 

7. What to Teach in Biology, by H. Newell Martin. 

8. One Lecture by H. A. Rowland. 

9. The Observational Element in Mathematics, by C. S. Peirce. 
10. The aprioi^ Element in Physics, by C. S. Peirce. 

II. The naive in Education, by 11. Wood. 



12. Modern Methods in the Study of History, by H. B. Adams. 

13. Methods of Comparative Philology as pursued to-day, by M. Bloom- 

field. 

14. The New Impetus given to the Study of Latin by the application 

of the Historical Method and by the study of Inscriptions, by 
MiNTON Warren. 

15. Hygiene in Collegiate Training, by E. M. Hartwell. 

16. Rhythm and Education, by G. Stanley Hall. 

17. The Educational Value of Specialization and Original Work, by 

G. Stanley Hall. 

18. On the Uses of Libraries in Education, by D. C. Gilman. 



//. For Matriculated Students. — A coarse specially designed 
for college students will also be given. 

1. On the Choice of a Profession, by D. C. Gilman. 

2. On the Light which Biography throws on College Life, by D. C. 

Gilman. 

3. On Reading as an Auxiliary to Study, by W. Hand Browne. 

4. On the Right Use of Translations, by C. D. Morris. 
6. On Historical Fiction, by H. B. Adams. 

6. On the English Universities, by J. Rendkl Harris. 

7. On Recreation, by E. M. Hartwell. 

8. On Mental Hygiene, by G. Stanley Hall. 

9. On Science Work, by Ira Remsen. 
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MATHEMATICS. 



PROGRAMME FOR 1883-4. 



LECTURES, ETC. 

FIRST HALF-YEAR. 

PaoFBSSOR Stlyester : 
Elliptic Functions. 

Twice weekly. 

UniTersal Multiple Al^bra. 

Once weekly. 

Dr. Story : 

Advanced Analytic Qeometry. 

Three times weekly. 

Mathematical Astronomy. 

Three time* weekly. 

Higher Plane Curves. x 

Tuiee weekly. 
Conies. 

Twice weekly. 

Dr. Ceaiq: 

Spherical Harmonics (including BessePs and Lamd*s 
Functions). 

Three times weekly. 

Calculus of Variations. 

Jhoiee weekly. 

Mathematical Theory of Sound. 

Three times weekly. 

Dr. Franklin : 

Differential and Integral Calculus. 

Th7-ee times weekly. 

Determinants and Theory of Equations. 

Three times. weekly. 

Total Differential Equations. 
Thoice weekly. 

second half-year. 
Professor Sylvester: 

Elliptic Functions (continued). 

Twice weekly. 

Universal Multiple Algebra (continued) and Partitions. 

Once weekly. 

Dr. Story : 

Advanced Analytic Geometry (continued) 
and Non-Euclidean Qeometry. 

Three times weekly. 

Mathematical Astronomy (continued). 

Three times weekly. 

Higher Plane Curves (continued). 

Twice weekly. 
Conies (continued). 
Twice weekly. 

Dr. Craiq : 

Partial Diffierential Equations. 

Three times weekly. 

Curvature and Orthogonal Surfaces. 

Twice weekly. 

Elasticity. 

Three times weekly. 

Dr. Franklin : 

Differential and Integral Calculus (continued). 

Three times weekly. 

Total Differential Equations (continued). 

Twice weekly. 

Solid Analytic Qeometry. 

Three times weekly. 

Dynamics of a Particle. 

Twice weekly. 

Undergraduate Courses. 

Note. — In the first year of the undergraduate courses, the student 
will take up Conic Sections and the Calculus. In the second year, The- 
ory of Equations, Solid Analytic Ge^imetry, Spherical Trigonometry, and 
either Total Differential Equations or Higher Plane Curves. Those who 
elect Physics as a principal subject of study will take up Differential 
liquations. 



Mathematical Society. 

The Mathematical Society, composed of the instructors and 
more advanced students, will meet monthly as heretofore, under 
the presidency of Professor Sylvester, for the presentation and 
discussion of papers or oral communications. 



WORK OF THE PAST YEAR, 1882-3. 



COUBSES aiVEN. 

Professor Sylvester : 

Theory of Suhstitutions. Twice weekly^ first half-year. 
Theory of Partitions and of Mean Values. Twice weekly ,' second hedf* 
year. 

Dr. Story: 
Analytic Geometry (Advanced Course). Three tiines weekly, first 

half-year; twice weekly ^ second half -year. 
Higher Plane Curves. Three times weekly ^ first half -year. 
Conic Sections. Three times weekly^ second half'-year. 
Quaternions. Three times weekly , second half-year. 

Dr. Craig: 
Elliptic Functions. Three times weekly^ first half-year. 
Definite Integrals. Twice weekly^ first half-year. 
Mechanics. Three times weekly^ first half-year. 
Calculus of Variations. Twice weekly^ first half-year. 
Partial Difl^Brential Equations. Twice weekly^ second half-year. 
Elliptic and Tbeta Functions. Three times weekly y second half-year. 
Hydrodynamics. Three times weekly, second half-year. 

Dr. Franklin: 
Determinants. Daily, during October. 
Difierential and Integral Calculus. Daily, first half-year. 
Solid Analvtic Geometry. Three tim,es weekly, first half-year. 
Theory of Equations. Three times weekly, second half-year. 
Total Differential Equations. Three times weekly, second half-year. 
Statics. Three times weekly, second half-year. 



List of Papers Read at the Mathematical Society. 

E. Barnkb. — Note on the strophoids. 

E. W. Davis. — On the maximum value of a certain detenninant ; note 

on binodal quartics. 

W. P. DuRJTBB. — On the tabulation of symmetric functions: 

G. 8. Ely. — On a geometric locus; on the numbers om.h which occur in 
connection with the proof of Staudt's theorem concerning Bernouilli's 
numbers ; on the divisions of Euler's numbers. 

F. Franklin. — On Crocchi's theorem ; on the expression for the volume 

of a tetrahedron in terms of its edges ; on partitions ; on the value of 
Euler's constant. 

A. S. Hathaway. — On the equation of a curve referred to a maximum 
inscribed triangle ; a proof of a theorem of Jacobi, by correspon- 
dence. 

O. H. Mitchell. — Note on conic sections. 

C. S. Pkircb. — On a class of multiple algebras. 

W. E. Story.— On measurement in non-Euclidean geometry; on the 
non-Euclidean theory of conies; a remark on Farey series; on 
the number of intersections of curves drawn on quadrics ; on the 
number of intersections of curves drawn on a given ruled surface. 

J. J. Sylvester. — On certain successions of integers that cannot be 
indefinitely continued; on Crocchi's theorem; on a fundamental 
theorem in the new method of partitions ; ^roof of a well-known 
development of a continued product in a series; on the nunober of 
fractions in their lowest terms whose numerators and denominaitors 
are limited not to exceed a certain number ; on a general theorem 
in partitions; on a theorem in the Fundamenta Nova; on Farey 
series. 



Three numbers of the fifth volume of the American Journal 
or Mathbmazios have been issaed daring the academic year, 
and the concluding numb^ of the volume is in press and will 
shortly appear. 
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PHYSICS. 



PROGRAMME FOR 1883-84. 



I. Minor Course. 

This course, which will be condacted by Dr. Hastinqs, embraces 
experimental lectares, recitatioos, and examinations, five times a 
week tbroaghoQt the year, with one half-day each week given to 
laboratory work. The subjects taken up will include Mechanics, 
Acoustics, Optics, Light, Heat, Electricity, and Magnetism. 

This course precedes the study of Chemistry and Biology as taken by 
the students in the course Preliminary to Medicine. A knowledge of 
Plane Trigonometry is essential for admission to the course. 



II. Advanced Courses. 

PAorsssoa Rowland : 

1. Thermodynamics, Heat Conduction, Physical Optics. 

Four lectures weekly, 

2. Meetings for the Discussion of Current Literature. 

Weekly, 

Da. Hastings: 

3. Theory of Errors. 

Six leeturea, 

4. Application of Mathematics to Selected Problems in 

Physics. 

Lectures weekly. 

5. Theory of Optical Instruments. 

Six or eight lectures, (This course, announced for the last year, 
was omitted by reason of Dr. Hastings's absence.) 

6. Courses of Selected Readings in Physics by the students, 

with examinations. 

Heretofore these have embraced selections from the following works, 
one from each group being requisite : 

Sound: Helmholtz. 

Heat: Maxwell, Wullner, Verdet, Tyndall. 
Electricity and Magnetism: Jenkin, Wullner, Ycrdet. 
Light: Wullner, Lloyd, Daguin, Jamin, Verdet. 
Conservation of Energy: Yuumaus, and others. 

Da. CftAiG: 

7. Mathematical Theory of Sound. 

Three times weekly j first half-year, 

8. Spherical Harmonics. 

Three times weekly j first hnlf-y^ar, 

9. Partial Differential Equations. 

Three times weekly, second half-year, 

III. Laboratory Work. 

The Physical Laboratory is furnished with apparatus pur- 
chased from the best European and American makers, selected 
with special reference to investigations, and especially valuable for 
researches in electricity, magnetism, light, and heat. The labo- 
ratory will be open for work, under the direction of Professor 
Rowland and Dr. Hastings, daily through the year. 



Experiments will be made during the coming year with a 
view to aid in establishing an international unit of electri- 
cal resistance. The experiments will be carried on, under the 
direction of Professor Kowland, with an appropriation from the 
government of the United States. The results will be communi- 
cated to the International Commission of Electricians, meeting 
in Paris. 



Note. — Candidates for the degree of Ph.D., who take Physics as a 
principal subject will be expected to attend Professor Rowland's lectures 
for at least two years ; to work not less than two years in the laboratory 
or to show such attainments in the mathematical theories of Physics as 
may be regarded as an equivalent ; to exhibit a familiarity with a selected 
group of subjects, such as are treated by the following authors : 

History : Poggendorff, Grant (History of Physical Astronomy) ; 

Mechanics: Kirchhoff, Thomson & Tait, Poisson, Duhamel, Jacob!, 
Peirce, Resal, Routh, Newton, and (on special topics) Riemann, 
Beer, and Lame ; 

Sound: Rayleigh, Helmholtz; 

Optics: Fresnel (special memoirs). Billet, Verdet, Gauss (Diop- 
trische Untersuchungen), Toung, Helmholtz (Physiologiscbe Op- 
tik); 

Heat : Glausius, Rankine, Verdet, Ruhlmann, Briot, Fourier ; 

Electricity and Magnetism: Maxwell (complete treatise), Faraday, 
Wiedemann, Mascart, De la Rive, Thomson (papers on Elec- 
tricity and Magnetism). 

Such candidates will also be required to present a thesis upon some 
subject in that branch of Physics upon which they have been especially 
engaged. 

[Further notices on this subject are postponed until the return of Dr. Hastings]. 



WORK OF THE PAST YEAR, 1882-83. 



The rooms devoted to the Physical Laboratory have been open 
daily for the prosecation of advanced study and research, under 
the direction of Professor Rowland and Dr. Hastings. 

During the year original investigations in the following subjects, 
among others, have been carried on : 

On the photography of the spectrum by means of the concave grating. 

[The photographs of the spectrum so far made extend down to B, the 
original negatives being about } the scale of Angstrom's map from B to 
b. equal to Angstrom's from b to G and IJ Angstrom's from Q to the 
extreme ultra violet. They show 160 lines between the H lines and 
give the 1474 and b^ and b^ widely double, and the E line indistinctly 
double]. 

On the determination of the B. A. unit of electrical resistance in abso- 
lute measure. 

On the determination of the specific resistance of mercury. 

On the variation of the specific heal of water with the temperature. 

On the relative wave lengths of the lines of the spectrum by meaoi of 
the concave grating. 

On the effect of difference of phase in the harmonics on the timbre of 
the sound. 

On the variation of the magnetic permeability of nickel by change of 
temperature. 
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V. Mineralogy and Geology. 

Dr. George H. Williams will give during the first half-year a 
course iu General Mineralogy, coDsisting of three lectures weekly, 
supplemented on Saturdays, from 9 a. m. until 12 m., by practical 
exercise in the subjects treated of in the lectures of each week. 

During the second half-year, Dr. Williams will give a course of 
three lectures weekly iu General Oeology, with especial reference 
to Petrography and the modern methods of the study of rocks. 

There will be an opportunity offered to those who may desire to 
do practical work in mineralogy and microscopical petrography. 



WORK OF THE PAST YEAR, 1882-83. 



During the past year the Chemical Laboratory has been much 
enlarged and improved, and fully equipped for all kinds of 
chemical work. It now covers an area of about 50 by 100 feet 
and has three full stories and a basement. In the basement are 
the necessary conveniences for assaying and other furnace opera- 
tions. On the next floor there are large rooms devoted mainly 
to qualitative and quantitative analysis. On the second floor, 
are the rooms for research work, those of the director, the 
library, and a lecture-room for General Chemistry. On the 
third floor, are rooms for the chemical and mineralogical 
collections, a working and lecture-room for mineralogy and 
a second lecture-room for chemistry. The laboratory will con- 
Teniently accommodate about ninety working students. 

Advanced students have been engaged daily in the laboratory 
in prosecuting such work as seemed best adapted to the purposes 
of each. Those who have completed the full courses in General 
Chemistry, including from two to three years' work in qualitative 
and quantitative analysis and about a year's work in making 
difficult and instructive preparations, were encouraged to ynder- 
take the solution of original problems. 

The following investigations have been completed during the 
year. Others are in progress. 

On the conduct of moist phosphorus and air towards carbon monoxide. 

White phosphorus. 

Oxidation of a compound containing the sulphamine and propyl groups 
in the ortho position with reference to each other, showing protection of 
the propyl. 

Oxidation of paradipropylbenzene-sulph amide, showing protection of 
the propyl. 

On the nature of sinapic acid. 

The influence of light on fermentation. 

Chemical examination of minerals from the neighborhood of Jones's 
Falls. 

The results of these investigations have either already been or 
will soon be published in the American Chemical Journal, 
Some have also been brought before the Johns Hopkins Scientific 
Association at its regular meetings. 



Advanced students have also taken part in meetings held twice 
weekly through the year for the purpose of reporting on the cur- 
rent journals of chemistry. All the important journals were 
carefully read, and the articles then fully reported on. Not only 
the teaching staff, but the fellows and other advanced students, 
worked in this direction throughout the year. 

Advanced workers have been frequently called upon to work 
up broad subjects from the sources. In most cases the subjects 
have been those connected with the experimental work carried 
on in the laboratory ; but others not directly connected with 
work in the laboratory have also been taken up in this way. 
Carefully written reports of the results obtained have been pre- 
pared in several cases. This very desirable literary work is much 
facilitated by the fact that an excellent library of chemical jour- 
nals and other works is in the laboratory, and accessible during 
the working hours to all students. 

At the beginning of the year subjects for advanced historical 
lectures were assigned to the fellows and others, and a course of 
twenty lectures was the result. These were thoroughly worked 
up from the original articles in the journals, and not from works 
on the history of chemistry. Full abstracts of these lectures, 
together with complete references to the articles consulted, are to 
be prepared and preserved in the chemical library. The lectures 
given were as follows : 

Two by ftfr. E. H. Reiser on *» The History of Ozone " ; 

Two by Mr. D. T. Day on "The Electro-Chemical Theory"; 

Four by Mr. W. C. Day on *»Avogadro'8 Hypothesis " ; 

Three by Mr. H. N. Stokes on **The Idea of the Badical in Chem- 
istry " ; 

Three by Professor Rerasen on " Valence " ; 

Three by Dr. J. R. Duggan, on '* Fermentation " ; 

Three by Dr. R. D. Coale on " The Investigations which led to our 
present Conceptions of Substitution." 

In addition, the work of the year has consisted of the courges 
below mentioned : 

Laboratory Work for undergraduates through the entire year, conducted 

by Professor Remsen, Dr. Morse, and Dr. Coale. 
Lectures by Professor Remsen : 

General Chemistry (Non-Metals), five times weekly, first half-year. 
Chemistry of the Compounds of Carbon, five times weeklj/f second 
half-year. 
Courses by Dr. Morse : 

General Chemistry ( Non-Metals), five times weekly^ second half -ym. 
Mineralogy, lectures and laboratory work, three times weekly, frit 
half-year. 
During the second half of the year the work in Mineralogy hubeen 
under the charge of Dr. G. H. Williams. 



Six numbers of the Ambrioan Chemical Journal hare 
appeared within the year. These are Nos. 3, 4, 6, 6 of Vol. IT, 
and Nos. 1 and 2 of Vol. V. 
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I. Collegiate Instruction. 
This is designed especially for nndergradaate stadents, but 
graduate students who have not had a thorough preliminary 
training will be required to follow the instruction in those sub. 
jeets of the college course in which they are found to be deficient, 
before undertaking advanced biological studies or engaging in 
original research. 

First Year {Minor) Course, 

This has been planned to meet the needs: (1) of those who 
intend ultimately to take up some one branch of Biology (Zoology, 
Physiology, or Botany) for special study ; (2) of students, gradu- 
ate or undergraduate, who expect later to study medicine, but 
meanwhile desire, as a yalaable preparation, to obtain some gen- 
eral knowledge of the phenomena, laws, and conditions of life; 
(3) of those who desire, as a part of their general college training, 
some acquaintance with the modes of thooght and the methods of 
modern experimental and observational science, and select Biology 
as a subject of study with that end in view. 

The course consists of five lectures or recitations weekly 
throughout the academic year, with laboratory work. The labor- 
atory work takes the place of the greater part of the outside 
reading required in connection with most other undergraduate 
courses in the university. The following subjects form together 
the year's work. 

1. Qeneral Biology. 

Three lectures or recitations weekly from the commencement of the 
session until the middle of April. 

Attention is mainly directed to the broad characteristic phe- 
nomena of life and living things rather than to the minutiss 
of descriptive Botany or Zoology, or the characters of orders, 
genera, and species. In the laboratory the student learns how 
to observe, how to verify and describe what he observes, how 
to dissect, and how to use a microscope ; he examines selected 
vegetable and animal types, from unicellular organisms, as the 
yeast-plant and Amoeba, to the fern and the flowering-plant on 
one side, and the crayfish and a mammal on the other. In 
the lecture room attention is mainly given to the fundamental 
biological facts and laws which the particular plant or animal 
under consideration is fitted to illustrate, the object being rather 
to give the student an idea of what is meant by a living thing, 
by a plant, by an animal, by tissue differentiation, life history, 
organ, functions, etc., than to teach him the elements of 
Botany and Comparative Anatomy as commonly understood. 
The organisms studied are Torula, Protococcus, Amoeba, Bac- 
teria, Penicillium, Mucor, Spirogyra, Nitella, a moss, a fern, 
a flowering-plant. Infusoria, Hydra, starflsh, earthworm, cray- 
flsh, clam, squid, cartilaginous flsh, frog, terrapin, pigeon, and 
rat ; so that at the close of the course the student has a prac- 
tical knowledge of a typical example from each of the main 
divisions of animals and plants, on which to base his further 
reading. 

3. The Embryology of the Chick. 

Four lectures or recitations weekly from the middle of April untU 
the close of the session. 

In this course the student, who has already in his General Biology ' 
observed the natural arrangement of animals and plants in 
diverging series ranging from a simple bit of living matter to 



highly complicated organisms, studies the individual develop- 
ment of one of the higher animals, from its start as an almost 
formless bit of living matter to its flnal highly complex struc- 
ture. The increasing difierentiation of tissues and organs which 
he has noted as higher and higher plants and animals were 
dissected, he now sees exemplifled by study of his sections of 
the embryo in dififerent stages of development. At the same 
time a good foundation is laid for subsequent advanced study 
in Vertebrate Morphology. 

8. Osteology, Human and Comparative. 

Two lectures or recitations weekly until the end of March ^ vnth 
practical study on selected skeletons. 

The student begins with the human skeleton, which, as the most 
minutely and accurately described of all conveniently acces- 
sible animal structures, is well fltted to train him to observe 
closely and accurately. He then studies a skeleton from each 
of the chief orders of the Mammalia and two or three from 
each of the remaining main groups of Yertebrata. 

4. Plant Analysis. 

Practical instruction and excursions twice weekly in April and 
May. 

The student is taught how to collect and preserve plants ; and, 
by the analysis ot a number of flowering plants under the 
direction of his teacher, gets a good introduction to the ter- 
minology of descriptive botany, and learns how to use a 
botanical key for the recognition of species. 

Second Year {Major) Course. 

This is designed for those who, having completed the above 
minor course, desire to proceed farther with biological studies. 
Ultimately the second year's work in biology will be, at the choice 
of the student, one of three courses ; in the first of these Animal 
Physiology will be the dominant study ; in the second. Animal 
Morphology; in the third. Botany; for the present a choice is only 
offered between the first and second of the three. 

[To complete his major coarse a student must, after finishing his minor, take either 1 
and 2 of the subjects below named, or 1, 8, and 4. The combination of 1 and 2 Is especially 
fitted for those who Intend afterwards to study medicine]. 

1. Mammalian Anatomy. 

Two lectures or recitations weekly from the commencement of the 
academic year until the end of January. 

In connection with this course the student dissects one of the 
higher mammals with all the minuteness with which the 
human body is dissected in a medical school. Ue thus not 
merely learns how to dissect thoroughly, but acquires a knowl- 
edge of the names, general distribution and structure of nearly 
all the muscles, nerves, vessels, and viscera, and becomes fitted 
to take up profitably the professional study of the details of 
descriptive and regional Human Anatomy, and so saves much 
time when he afterward enters a medical school. 

2. Animal Physiology and Histology. 

Three lectures or recitations weekly until the end of January; 
afterwards five weekly until the doss of the academic year. 

This course is designed to give the student a good knowledge of 
the healthy properties and mode of working of the various tis- 
sues and organs of the higher animals, man included ; also to 
give him a good knowledge of their microscopic structure. 
In the^ laboratory each student examines for himself the his- 
tology of each organ and tissue, and thus learns the use of 
reagents and embedding materials, the methods of mounting 
specimens, etc.; ho also studies practically the composition 
of the more important organs and tissues, the chemistry of 
digestion, the fundamental properties of living muscles and 
nerves, the beat of the heart, the phenomena of reflex action, 
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etc. Important physiological facts, ^hich require special skill 
for their exhibition or the employment of especially delicate 
instruments, are demonstrated to the class. There will be, as 
a rule, one such demonstration weekly. 

3. Animal Morphology, or Comparative Anatomy. 

Three lectures or reeiiaiiona weekly from the beginning of Decern' 
her until the end of the academic year. 

A systematic course of lectures on the structure, development, 
relationships, and classification of animals. In the laboratory 
the student will dissect a number of forms selected especially 
with a view to illustrating important morphological facts. 

4. Marine Laboratory. 

TuH> months study at the marine laboratory of the University, 

between June 1st and August Slst, 
This may be taken in one year or a month may be taken in 

each of two consecutive years. 

IL University Instruction and Opportunities. 

This is designed for graduates who have already snch a knowl- 
edge of Biology as might be obtained by following the collegiate 
major coarse in that subject, and for others who, although 
not graduates, satisfy the university authorities that they are 
competent to undertake advanced worls:. In the university courses 
but little of the teaching is given by formal lectures ; the instruc- 
tors come into close daily contact with the students, supervise 
their work, direct their researches, and advise as to their reading. 

1. Physiology. 

The new biological laboratory, which will be opened next Sep- 
tember, has been especially constructed with reference to 
providing opportunity for advanced work in experimental 
physiology. The collection of physiological instruments be- 
longing to the University is unusually large and complete and 
is yearly added to ; the Trustees providing an annual sum for 
the purchase of instruments wanted for any particular inves- 
tigation, or which for other reasons it is desirable to have in 
the laboratory. There is also a well-fltted-up workshop in 
the laboratory in which a skilled mechanic is kept constantly 
at work repairing and cleaning instruments and making new 
ones. The laboratory contains two large rooms for general 
advanced work in animal physiology, in addition to others 
specially designed for work with the spectroscope, with the 
myograph, for electro-physiological researches, and for physi- 
ological chemistry. 

2. Histology. 

The laboratory contains a special room constructed for advanced 
histological work, and well supplied with apparatus and rea- 
gents. There is also a room for micro-photography. 

3. Animal Morphology. . 

Booms for advanced work in this subject are also contained in 
the laboratory ; the chief advanced study in it is however 
carried on at the Marine Laboratory, open at the seaside from 
the beginning of June until the end of August, under the 
direction of Dr. Brooks. The marine laboratory possesses a 
steam launch, and is supplied with the necessary dredges, 
boats, aquaria, microscopes, etc. 

4. Psycho-physiology. 

From early in February until the end of the academic year a 
course of lectures on psycho-physiology, combined with labora- 
tory work, will be given in the biological laboratory by Dr. G. 
Stanley Hall, in connection with the psychological courses of 
instruction in the university. 

5. Lectures. 

Short advanced courses of lectures are given from time to time 
on selected physiological and morphological subjects. 

6. Journal Club. 

A Journal Club, composed of the instructors and advanced stu- 
dents, meets weekly for the reading and discussion of recent 
biological publications. 



7. Library Facilities. 

The laboratory contains a library supplied with standard biolog- 
ical works and complete sets of the more important journals. 
There is also a special collection of books which have been 
brought together in connection with researches carried on in 
the laboratory. An effort is always made to procure for any- 
one engaged in a particular investigation, all publications 
bearing on his work but not easily accessible, as graduation 
theses, occasional publications from laboratories in Europe and 
elsewhere, etc. The biological library also receives regularly 
about forty biological periodicals, including all the important 
physiological and morphological journals in English, French, 
German, and Italian. 

The general library of the University receives all the chief 
journals of general science, and the transactions of all the 
leading learned societies of the world. 

The library of the Peabody Institute, within five minutes walk 
of the University, contains complete seta of many of the 
chief biological journals, of the proceedings of learned socie- 
ties, and other works of reference. 

In the library of the Medical and Chirurgical Faculty of Mary- 
land, a very large number of medical periodicals is accessible 
to members of the University. 

The proximity of Washington is of special value to advanced 
students of physiology. The Library of the Army Medical 
Museum in that city contains an almost unrivalled store of 
physiological works which are available under conditions 
most favorable to study. 

8. Publication. 

In connection with the biological laboratory there is published 
a journal (^^ Studies from the Biological Laboratory ^^) which 
contains the results of most of the researches carried out in 
the laboratory; a ready means of publication for original 
work is thus secured. The Journal of Physiology is published 
in America under the auspices of the Johns Hopkins Uni- 
versity, and affords a desirable medium for the publication 
of physiological researches. The University Circulars^ which 
appear at brief intervals throughout the year, are available 
for preliminary statements, securing priority for discoveries 
while more detailed accounts are in course of publication. 

in. Naturalists' Field Club. 

This was organized by members of the University, bat includes 
in its list of members other residents of Baltimore interested in 
Natural History. The club works in three sections — Geology 
and Mineralogy, Zodlogy, Botany. Each section elects its own 
officers and arranges for its own field excursions and its own 
meetings. There are also monthly meetings of the whole dab, 
when the chairmen of the different sections report progress and 
an address on some topic of Natural History is given by one of 
the members. 

The mineralogical collections of the club are preserved in the 
Chemical Laboratory; the botanical and zodlogical iutheMusenm 
of the Biological Laboratory. 



WORK OF THE PAST YEAR, 1882-83. 



L Laboratory Work. 

The Biological Laboratory has been open for eight hours daily 
during the year, for the prosecution of advanced study and 
research and for courses of practical instruction in connection 
with classes. 

During the year original investigations, the results of which 
either have been or soon will be published, have been made in 
the following subjects : 



/ 
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ANCIENT AND MODERN LANGUAGES. 



PROGRAMME FOR 1883-84. 



CREEK. 

I. Greek Seminary. 

Professor Gildersleeye will condact the Greek Seminary, 
the plan of which is based on the continuoas study of some lead- 
ing author or some special department of literature. 

The Seminary consists of the Director, Fellows, and Scholars, 
and SQch advanced students, to the number of six, as shall satisfy 
the Director of their fitness for an active participation in the 
work, by an essay, a critical exercise or some similar test of 
attainments and capacity. All graduate students, however, may 
have the privilege of attending the course. 

During the next academic year the study of Greek HistoriO' 
graphy will constitute the chief occupation of the members. There 
will be two meetings a week during the entire session, one for the 
criticism and interpretation of the author in hand, one for aux- 
iliary studies. Especial attention will be paid to the development 
of historical style and method. 

The student should possess Uerodotos, Thukydides, Xenophon, and 
Polybius, together with Schaefer's Quellenkunde der Griechischen Ges- 
chichte and Hicks's Greek Historical Inscriptions. 

Arrangements will also be made for the study of Pausanias under 
the general guidance of the Director. 

II. Advanced and Graduate Courses. 

1. Professor Gildersleeye will also conduct a course of 
Practical Exercises in Ore^k, consisting chiefly in translation 
at dictation from Greek into English and English into Greek, 
two meetings a week, from the beginning of the session to the 
first of January. Advanced undergraduates will be admitted to 
this course upon the recommendation of their advisers. 

2. Professor Gildersleeye will interpret select tracts of 
Lucian once a week after the first of January. 

3. Professor Gildersleeye will also give a coarse of lectures 
on the Syntax of the Greek Gases. 

4. Notices as to other courses are reserved. 

III. New Testament Greek. 

Mr. J. Rendel Harris will give the following courses : 

1. Textual Criticism. 

2. The Catholic Epistles. 

3. The Shepherd of Hermas. 

Twice weekly f through the year, 

IV. Undergraduate Courses. 

1. Lysias, Select Grations. 

Four timea weekly y first half-year. Da. Spiskbr. 

2. Homer, Gdyssey ix-xii ; Euripides, Alcestis. 

Four times weekly, second half-year. Dr. Spiskkb. 



3. Thucydides, yii. 

Four times weekly , first JMlf-year, Professor Jf orris. 

4. Aristophanes, one play ; Sophocles, Philoctetes. 

Four times weekly , second half-year. Professor Morris. 

6. Prose Composition. 

Weekly exercises in connection with each of the above courses. 

6. Professor Morris proposes also to meet once or twice a 
week, at some convenient hour, such students as may be inclined 
to read the Homeric poems in Greek. 

This course is not for the purpose of critical study or grammatical 
analysis, but merely for the enjoyment of the poems. It 
will call for no preparation, and may be attended bj all who 
have a moderate acquaintance with the Greek language. 

Private Beading, Students having the time are encouraged 
to pursue parallel courses of private reading under the direction 
of the instructor. Those who pass examinations on such work will 
be able to complete their courses in shorter time than otherwise. 
Examinations on the following books will be provided for 1883-4 : 

la. Xenophon, Hellenica, i, ii. 

2a. Herodotus, Merry*s Selections, 

da. Demosthenes, in Timocratem. 

4a. Aeschylus, Septem or Persae; Euripides, Hippolyius, 



Note. — The work provided for subsequent years will be arranged on 
a similar scheme, although the books offered will be different. Examina- 
tions on the courses in Private Beading will be held at the end of each 
half-year. Class courses 1 and 2 are to be taken as the first year's work, 
with la and 2a of Private Beading. The second year's work will con- 
sist of 8 and 4, with 3a and 4a of Private Beading. Should any stu- 
dent be unable to do the Private Beading in connection with his class 
work, he may take the examination on Private Beadings or extra courses 
of class work in a subsequent year. One course of class work is in all 
cases considered the equivalent of two courses of parallel reading. 



LATI 



I. Latin Seminary. 

Dr. Warben will condact the Latin Seminary. The Plays 
of Terence will form the centre of work. There will be two 
meetings a week throughout the year, one of which will be 
devoted to the interpretation of selected portions of the text 
which present critical difficalties, the other to the consideration 
of more general topics connected with the syntax, metres, and lit- 
erary history of the Latin comedy, and to the discussion of papers 
presented by the members of the Seminary. 

Students are advised to provide themselves in advance with Umpfen- 
bach's critical edition of Terence (Berlin, 1870). SpengePs edition of the 
Andria (Berlin, 1875) and Dziatzko's edition of the Phormio (Leipzigi 
1874) and Adelphoe (1881) will also be found useful. Klotz> edition of 
Terence (2 vols., 1838-40, Leipzig) is also valuable, as it contains the 
commentaries of Donatus and Eugraphius of which constant use will 
be made. 

An effort has been made to furnish the Seminary Library as completely 
as possible with the more important editions and dissertationa bearing 
directly or indirectly on the study of Terence. 
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3. Classics. 

Prose ; One play ; Minor Poetry. Twice weekly. 

4. Exercises with Whitney's Grammar. 

Weekly, 

II. Second Year (Major) Course. 

5. Middle High German. 

Paul's and Weinhold's Grammars; Beading of Epic Poetry. 
Twice weekly. 

6. German of the xvi and xvii centuries. 

Brant's NaTrrenachiff^ Luther's **^An den Adel^** Gryphius's Peter 
Squenz. Twice weekly (one half-year). 

T. a. Deutsche Stiliibungen. 

Monthly, 

h. Prose Composition. 

Whitney's and Paul's Grammars. Weekly. 

8. History of German Literature. 

Lectures in German , Kluge's Deutsche Nationallitteratur. 
Once in two weeks, 

9. Keading of German Classics (1765-1832). 

Four times weekly. 



Note. — Students have some choice, under the direction of the instruc- 
tor, in making out courses. Thus a first year's course may he made up of 
li 8, 4 ; of 1, 2, 4 ; of 2, 3, 4. A second year's course might consist of 
6, 76, 8, with the whole of 9, first half-year, and two hours of 9, second 
half-year ; of 5, 6, 7a, 8, and two hours of 9 ; of 6, 76, 8, 2, and three 
hours of 9 ; of 6, 76, 8,. 1, and three hours of 9. 



ENGLISH (including Angio-Saxon). 



(Furthm' announeemenis of the advanced courses wiU he made later,) 

Dr. Wood will conduct the following courses : 

1. Anglo-Saxon. 

Sweet's Reader. Selected Texts in Anglo-Saxon Law. Lec- 
tures. Dr. Wood. Twice weekly ^ through the year, 

2. Early English (1200-1400 A. D.) 

Morris and Skeat's Specimens, Parts I. and II. Da. Wood. 
Twice weekly f through the year, 

3. Chancer. 

Prologue, etc., ed. Morris. Prioresses Tale, etc., ed. Skeat. Dr. 
Wood. Once weekly ^ through the year. 

4. Elements of English Phonetics and Language Building. 

Sweet's Hand-hook. Exercises. Db. Wood. Once weekly ^ first 
half-year. 

5. He will also conduct grammatical and rhetorical exercises 

for students in the first and second year's courses in English. 

Through the year. 

Dr. Browne : 

6. Will receive and correct such essays as may be submitted to 
him by any member of the undergraduate or graduate 
courses. 
Every undergraduate will be required to write and submit to him 
such a number of exercises as shall seem sufficient to secure good 
ability in writing English. 

T. Will meet undergraduates who do not take the full English 
course, and will read with them selections from English 
Literature, with critical and historical comments. 

Twice weekly f through the year. 



8. Will meet those students who take the full English course, 
and will read with them (a) Shakspeare's Hamlet, (6) Se- 
lections from English Prose writers since Bacon. 

Twice weekly J through the year. 



9. There will be a class course in the history of the English 

Language. 

Lounsbury's History and Marsh's Lectures will be used as 

text books. 
Once weekly second half-year, 

1 0. Professor Corson, of Cornell University, will give a course 

of twenty public lectures on the History of English Lit- 
erature, beginning January 21. 

11. Mr. Woodworth, will meet students daily for training io 

Vocal Culture. 



Note. — The first year's course will consist of 8, 4, 8 and such part of 5 
and 7 as the instructor shall think advisable ; the second year's course of 
1, 2, 10| and one hour of 5. 



ROMANCE LANGUAGES. 



L For Advanced and Graduate Students. 
Mr. Elliott. 

1. Anglo-Norman French, (zii and xiii centuries). 

The Laws of William the Conqueror and Chardry's Josaphas 
(Koch's edition) will he taken up and studied in their linguistic 
relations to English on the one hand and to the French proper, 
(Isle-de-France), on the other. Literary history of the Anglo- 
Norman period. Weekly , through the year. 

2. Provengal. 

Exercises in Bartsch's Chrestomathie provenfale, for the xiii cen- 
tury language. Special comparison of the old idioms with the 
modern South French dialects. Weekly, through the year. 

3. Romance Dialects. 

Spanish and Portuguese. Lectures. Practical exercises in the 
Languo d*oil dialects. Weekly ^ through the year. 

4. Comparative Grammar of the Romance Languages. 

Lectures. Weekly^ through the year. 

5. Ladinian Idioms. 

Ulrich's Chrestomathy. Weekly^ -first half -year, 

6. Wallachian. 

Practical exercises, with ohservations on the dialect differences of 
the language, and its relation to the other members of the 
Romance Qroup. Weekly^ second half-year. 

T. French Philology. 

Brachet's Orammaire historique. French Phonetics. 
Twenty lectures. 

8. French Literature of the Middle Ages. 

Twenty lectures. 

II. French— For Undergraduates and Beginners. 

The usnal classes will be provided for nndergradaates. 
Annonncements on this subject will be made at a later date. 
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Ancient and Modern Languages (continued). 



WORK OF THE PAST YEAR, 1882-83. 



I. Greek. 



Under the direction of Professor Gildersleeve the advanced 

students of Greek have been organized into a Greek Seminary. 

According to the plan of the seminary the work of each year is 

concentrated on some leading author or some leading department 

of literature. During the past year the centre of work has been 

Aristophanes. 

In the seminary proper, which met twice a week during the academic 
year, the Wasps and the Frogs were interpreted by the members in turn 
and all the plays except the Lysistrata were analyzed and introductory 
lectures prepared by different members of the seminary. Studies were 
made in Aristophanic syntax and papers were read not only on syntactical 
topics but on the First and Second Plutos, on Proverbs in Aristophanes, 
on Aristophanes' theory of comic art, on the character of Kleon, on the 
proportion of chorus and dialogue in Aristophanes, on Philonides and 
Kallistratos. Work begun the preceding year was carried on, notably 
an elaborate study of the predicative participle in Attic prose, of which 
an abstract is given in Circular No, 22. In connection with the work of 
the seminary. Professor Gildersleeve conducted weekly readings during 
the latter part of the academic year in the Fragments of the Old Attic 
comedy and delivered twelve lectures on Greek metres with especial 
reference to Aristophanes. 

Besides the Seminary course proper, Professor Gildersleeve 
delivered thirty-two lectures on the Hypotactic Sentence, inter- 
preted select odes of Pindar, conducted twenty-two exercises in 
translating at dictation from Greek into English and English 
into Greek, and held a series of six conferences with undergrad- 
uate students in which the leading principles of Greek literary 
art were set forth, with illustrations drawn from the courses 
pursued in the undergraduate department. 

A course in the comparative study of Greek inflections was 
conducted by Dr. Bloomtield. 

This was initiated by a course of seven formal lectures, whose aim it 
was to exhibit the precise degree of certainty which attached itself to the 
most important theory of Indo-European language-history, namely, the 
theory of agglutination. It was shown that there are grave diflSculties 
in its way, but that on the whole it afforded as yet the only satisfactory 
explanation propounded for the phenomena of our languages in historical 
times. The rest of the course was carried on under seminary organiza- 
tion ; the origin and form of the verbal inflectional elements being the 
subject which received most attention. Throughout the year this work 
was supplemented by the lectures of the instructor. 

Mr. Harris has conducted a class-course in New Testament 
Greek, twice weekly, through the year, and has given two public 
courses, one, of six lectures, on the Greek of the New Testament, 
with an average attendance of 73, and the other, of five lectures, 
on the Epistle to Dioguetus, with an average attendance of 58. 

Additional courses were conducted during the year by : 
Professor C. D. Morris, in 

Plato : Phaedo, four times weekly^ first half-year, 
Aeschylus: PromeOieus; Euripides: Medea^ four times weekly^ second 
half-year. 

Dr Spieker, in 

JCenophon : Cyropcedia^ four times weekly^ first half-year. 



Homer: Iliad, zvi-xix,/oiir times weekly ^ second half-year. 
Glasses in Greek Prose Composition were also conducted by each of the 
instfuctors in connection with the courses above named. 

Students have privately read for examination the following 
books: 

Xenophon : Ckmvivium (8). 
Herodotus : Selections (8). 
Demosthenes : In Leptinem (8). 
Isocrates : Panegyrieus (2). 
Plutarch : Themistocles (2). 
Aristophanes : Plutus (2). 
Sophocles : Electra (2). 

II. Latin. 

The Latin Seminary, under the direction of Dr. Warren, held 
two sessions a week throughout the year, the author selected for 
special study being Cicero, one hour weekly being devoted to the 
Orations, and one to the Letters. 

A preliminary course of six lectures was given on Cicero's Life with 
special reference to his oratorical training and literary development. It 
was endeavored to show that certain marked differences existed between 
the style and language of the earlier and the later orations, and the lines 
which an investigation into such differences must follow were pointed 
out. The general characteristics of the epistolary style were discussed, 
an account given of the several collections of Cicero's Letters, their dis- 
covery in modern times, and the views now held in regard to the chief 
manuscripts. The orations were taken up in chronological order, — more 
particular attention being paid to the Pro Public Quinctio, pro Roscio 
Comoedo, in Csscilium Divinatio, in Yerrem Actio Prima, pro Milone, 
and Philippica II. Analyses of speeches were prepared by members of 
the seminary ; the commentary of Asconius to the pro Milone was care- 
fully studied, and a large portion of the pro Roscio Amerino was made 
the subject of critical interpretation. In the early part of the year several 
of the more difficult letters were taken up, on which members were re- 
quired to present in turn a critical and exegetical commentary. Students 
were encouraged to do as much outside reading as possible, and after some 
acquaintance had been gained with the letters of Cicero, the attention was 
mainly directed in the latter part of thei year to the letters of Cicero's 
correspondents. The letters of Sulpicius, Vatinius, Dolabella, Curius, 
Caelius, Plancus, and Marcellus were assigned to different members, and 
the results of detailed investigations into their peculiarities were era- 
bodied in papers and presented to the seminary. Papers were also read 
during the year on the characteristics of Vulgar Latin and on various 
points connected with the syntax of Cicero's letters. 

Dr. Warren also lectured weekly in the latter part of the year 
to advanced and graduate students on Historical Latin Grammar, 
with especial reference to the genesis of forms and to phonetic 
laws. 

Additional courses have been conducted during the year by : 
Dr. Warren, in 

Cicero de Fin i bus, weekly^ first half-year, 

Lucretius, three times weekly ^ first half-year, 

Li vy, /our times weekly^ first half-year, 

Plautus; Terence, /oMr tim,es weekly, second half-year. 

Professor C. D. Morris, in 

Tacitus : Histories, four times weekly^ first half-year, 
C rowel i's Selections from the Latin Poets, /our times weekly, second 
half-year. 

Dr. Spieker, in 

Cicero : Tusculan Disputations, three times weekly, first half-year, 
Horace, /our times weekly, second half year. 
Classes in Latin Prose Composition were also conducted by each of the 
instructors in connection with the courses above named. 
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Students have privatelj read for examination the following 

books: 

Livy: Bks, ti, vii (1), 

TacitUB: Qermania^ Agin.cola {1). 

Ciesar : CivU War (7). 

Cicero: De Natura Deorwn i (6) ; De Senectute (8). 

Quintilian : Bk. x (I), 

Pliny : Select Letters (1). 

Oyid: (2). 

Vergil: Oeorgies (2). 

Horaoe: EpUtlea i, ii| Are Poeiiea (1). 

Terence: Phortnio; Uauiontim, (5). 

Lucretius : Bk. y (4). 

III. Sanskrit and Comparative Philology. 

In Sanskrit, one elementary and three advanced courses were 
conducted by Dr. Bloomfield, who also instructed a beginners' 
class in Hebrew during the second half-year. 

After a course in Whitney's Grammar, the first part of Bopp's Nala was 
read by the elementary class, which met twice weekly. One of the ad- 
vanced classes, meeting weekly, read two episodes of the Kath&sarits&gara. 

A second class, meeting twice weekly, followed a course introductory 
to the Vedas. In the beginning a short course of lectures was given 
sketching the position of the Vedas in the history and literature of India. 
Throughout the rest of the year there were read hymns of the Rig- Veda 
characteristic of the life, the religion, and customs of the earliest Indian 
period. Particular attention was given to the relation of the language of 
the earliest Veda to that of the common or classical Sanskrit 

A course in Comparative Grammar of Sanskrit was carried on in the 
following manner. The subject chosen for treatment was the representa- 
tion of the two Indo-European series of gutturals especially in Sanskrit 
but with constant reference to the nearer relatives of the Indian languages, 
especially the Zend, and the Greek. The more Important investigations 
on this subject were made the basis of the discussion, but these were con- 
stantly supplemented by the lectures of the instructor. 

A statement of the course in the comparative study of Greek inflections 
is made under Greek above. 

The class in Hebrew followed a course through Davidson's grammar, 
and afterward the reading and analysis of the first chapters of Genesis 
were entered upon. 

IV. German. 

Advanced Courses were conducted as follows : 

Gothic. Weekly firet half-year^ and twice weekly^ second half-year. 

Dr. Wood. 
Old High German. Twice weekly. Db. Bright. 
Middle High German: Twice weekly. Ma. Raddatz. 
History of German Literature, consisting of lectures in German. 

On alternate Saturdays. Dr. Wood. 
Deutsche Stilubungen and Essays. Monthly. Mr. Raddatz. 
Reading of the classical authors. Four times weekly. Dr. Bright. 
Prose Com]X)8ition. Weekly. Mr. Raddatz. 
German Syntax. Three times monthly. Mr. Raddatz. 

The Minor Course classes were instructed by Dr. Wood and 

Dr. Bright four times weekly. 

Selections were read from Schiller's, Goethe's, and Humboldt's 
Prose, Dahn's Urgeschichte der germanischen und romanischen 
Volkery Hodges' Scientific German and Goethe's Egmont^ and one 
exercise was given weekly in grammar and prose composition. 

Students have read privately for examination : 

Schiller's WalUnstein (1), TeU (2), Nefe als Onkel (15). 

Gryphius' Peter Squem (1). 

Middle High German. Selections from Weinhold's Reader (1). 



V. Anglo-Saxon and English. 

Dr. Wood has met two advanced classes in Anglo-Saxon and 

Early English, each twice weekly. 

He has read with them Sweet's Anglo-Saxon Reader, part of Cyne- 
wulf 's Elene, and Specimens of Early English, ed. Morris and 
Skeat, Pt. I. To the same classes he also lectured, once weekly, 
first half-year, on Comparatiye Anglo-Saxon Grammar. In the 
second half-year, a second hour weekly in Gothic (see German 
courses) was substituted for the weekly hour in Old-Saxon an- 
nounced. 
There was also a bi-weekly meeting of the advanced students 
under the direction of Dr. Wood during the second half-year, at 
which papers were read, brief reports presented, and the contents 
of recent scientific journals discussed. 

Besides these, the following less advanced classes, including 
the Minor Course classes, have been conducted by Dr. Wood. 
Anglo-Saxon for beginners. Weekly. 

Chaucer, The Prologue, etc., ed. Morris. Twice weekly ^ second half- 
year, 
Shakspeare, Macbeth. Weekly^ first half-year. 
English Phonetics, Sweet's Hand Book. Weekly, first half-year. 

Dr. Browne has met, twice weekly, a class for reading works 
by the best English Prose Writers. Selections from Burke, 
Fitz-James Stephen, and Defoe have been read. Essays have 
been written monthly by each member of the class, and have been 
corrected and commented upon by the instructor. 

VI. Romance Languages. 

Advanced Courses were conducted by Mr. Elliott as follows: 

Old French— The Passion du Christ (x century) was taken up and 
its mixed dialect character particularly studied in its linguistic 
relations to both the Proven9al and Langue d'oil types. Twice 
weekly^ first half -year. 

Old Franco-Norman Dialect. — The Vie de Saint AlexiM (xi century) 
and Wace's Roman de Rou (xii century) were examined in their 
relation to English and to the French proper. Twice weekly^ 
second half-year. 

Proven9al. — Extracts from Bartsch's Chrestomaihie FrovempaJU oon- 
flned to the xii century language with practical exercises tod 
special comparison with the Latin and the other Romance idiomi, 
in phonetics and morpholosry. Weekly^ through the year. 

Romance Dialects. — Lectures and practical exercises in the ItaliiB 
and Provencjal dialects. Weekly, through the year, 

Portuguese. — Os Lusiadas de GamCes was read with special referenos 
to the language of this period as compared with the Spanish and 
Latin. Weekly, through the year. 

Italian. — Dante. Twice weekly, first half-year. 

Spanish. — Don Quijote. Twice weekly, second haif-^ear, 

Mr. Marcou conducted courses in 

Old French. 7\vice weekly, through the year. 
French Literature. Weekly ^ through the year. 

Mr. Marcou also conducted the Minor Course classes in French, 
which met seven times weekly. 

The reading embraced Fustel de Coulangee, La Citi Antique; Kliii 
Reclus ; Moli^re ; Victor Hugo ; etc., and there was one exerdii 
weekly in grammar and prose composition. 

Two public courses on French Literature, including twen^-two 
lectures (in French), were given by Mr. Rabillon, with an am- 
age attendance of thirty-seven. He also conducted classes ii 
French conversation and composition and in the rndiments of 
French. 
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The Johns Hopkins Philoloqioal Association has met 
monthly as heretofore. Papers have been read daring the ses- 
sion by 

W. J. Alexander, on Mathew Arnold's poetry teat ; participial peri- 
phrases in Attic prose. 

M. fiLOOMFiSLDf on a search for functional and dialectic differences in 
the present systems of the Veda ; Arthur C. Burnell and the Talavak&ra 
Br&hmana; the general theory of Greek accentuation ; the etymology of 

J. W. Bright, on a fragment of the Cura Pastoralis. 
A. M. Elliott, on functional differences of the past participle in the 
periphrastic perfects of the Latin, old and modern French. 

A. Emerson, on the so-called dying Alexander of the Uffizi Gallery. 

B. L. GiLBERSLBEVE, on aesthetic and grammar ; on the symmetrical 
structure of the Pindaric odes. 

J. R. Harris, on the locality of the treatise of Palladius de Agricul- 
tura; "New Testament autographs"; the normal forms of th^ Pliny 
and Cicero letters ; notes on the stichometry of Euthalius. 



H. G. G. Jagem ANN, on the second mutation of consonants in French ; 
some points in the relations of the Norman dialects to English pronuncia- 
tion. 

P. B. Marcou, on French syntax as affected by the cultivation of style. 

0. D. Morris, on a probable error in Plutarch ; a note on the Chal- 
kidians ; on the Athenian jurisdiction oyer the allies. 

B. F. O'Connor. Review of Professor Harrison's French Syntax. 

E. H. Spieker, on the use of on (or ijc) in direct quotations. 

A.. H. ToLMAN, on quantity in English verse and the use of the hex- 
ameter ; the laws of tone-color in the English language. 

M. Warren, on the importance of Latin glossaries with special ref- 
erence to Codex Sangallensis, 912, Saec. yii-viii ; on a Plautine pun. 



The third volume of the American Journal of Philology 
has been completed during the year, and the second number of 
the fourth volume is now in press. 



HISTORICAL AND POLITICAL SCIENCE. 



PROGRAMME FOR 1883-84. 



I. Graduate and Advanced Courses. 

1. Seminary of Historical and Political Science. 

The Seminary, for the cooperative study of American Institu- 
tional History and Economics, is conducted by Dr. H. B. Adams 
and composed of the Instructors and advanced students in this 
department. Jhjoo hours weekly. 

2. Sources of American Colonial History. 

This will be a class course for practical training in the use of 
colonial laws, archives, and documentary history of the older 
states of the American Union. The class will meet in the 
library of the Maryland Historical Society by the courteous 
permission of the authorities of the Society ; particular atten- 
tion will be given to the State Papers of Maryland, which have 
lately been transferred from the Land Office at Annapolis. 
The Society has always accorded free access to its valuable col- 
lections to students of the University. Once weekly ^ fir it half- 
year, 

3. Sources of American Constitutional History. 

This course, like the preceding, will be one of practical instruction 
in the use of original sources of American History, but with 
special reference to the origin and development of the Consti- 
tution. The class will meet in one of the rooms belonging to the 
Maryland Historical Society, and will study the political and 
economic questions which held the states together after the close 
of the American Revolution, together with other formative 
influences, which led to the adoption of the present Constitu- 
tion. Once weekly ^ second half-year. 

4. Advanced Course in Political Economy. 

This course will be conducted by Dr. R. T. Ely. The first half 
of the course will consist of lectures on the Principles of Econ- 
omics, with special reference to such practical problems as the 
Tariff, Cooperation, Strikes, Immigration, etc. The second 
half will comprise lectures on Social Movements in Europe and 
America during the eighteenth and nineteenth centuries. 
Thrice weekly. 



5. Taxation in America. 

Ten class-lectures will be given by Dr. Ely upon American Tax- 
ation, with special reference to States and Cities. 

6. English Socialism. 

Four lectures will be given by Dr. Ely on Social. Movements 
in England in the nineteenth century. This course will deal 
especially with Robert Owen and English Communism, Anti- 
Corn-Law Agitation, Chartism, and Christian Socialism. 



Note. — Graduates and advanced students are expected to have sufficient 
command of French and German to enable them to read historical and 
political works in those languages ; persons deficient in this regard are 
advised to begin the study of those languages at once. Classes in French 
and German historical prose, also in Anglo-Saxon, will be in progress 
through the year. Graduates who so desire may take any portion of 
the following courses ; but undergraduates will not be admitted to any 
of the advanced courses, except No. 3, on American Constitutional His- 
tory, and No. 6, on English Socialism. 

II. Undergraduate Courses. 

1. Introductory Historical Course (required of all). 

At matriculation, all students must pass an examination in the 
general history of England and the United States. After pass- 
ing this test, all undergraduates are required to take the Intro- 
ductory Historical Course, which comprises : 

(a) Twelve Lectures on the Origin of Civilization, by Dr. H. 

B. Adams. 
(6) Twenty Class Exercises in Physical and Historical Geo- 
graphy, with Dr. J. F. Jameson, 
(c) History of Greece and Rome, with Dr. J. F. Jameson. 
Thoice weekly^ through the year. 

2. Two Years' Course in History. 

Five exercises weekly, 
riRST tear: 

(a) Livy. 

(See Latin courses^ p, 129). 

(6) Tacitus. 

(See Latin courses ^ p. 129.) 

(c) Thucydides. 

(See Greek courses, p. 128). 
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SECOND TBAB : 

(a) Lectures on Early Church History, Mediaeval Empire, 

the Italian Renaissance and the German Reforma- 
tion, by Dr. H. B. Adams. 

Twice weekly f through the year, 

(b) Class Exercises in French and English History, by Dr. 

J. F. Jameson. 

Three times weekly , through the year. 



Note. — Either half of this two years' course may count for a Minor 
course in History, provided the Introductory Historical Course has been 
successfully taken. The first half of the Major Course in History consists 
of one year's class-work in Livy, Tacitus, and Thucydides, with special 
reference to historical culture and literary form. This study of the 
original sources of important periods in Greek and Roman history, may 
be pursued in the same year as the Introductory Historical Course, but 
the second part of this Major Course must follow the Introductory 
course, although it may be taken without the classical course ; in this 
case, a Minor in History can be counted. 

3. Two Years' Course in Political Science. 

Five exercises weekly. 

riRST YEAR : 

(a) Elements of Political Economy, by Dr. R. T. Ely. 

Five hours weekly^ first half -year, 

{b) Historical Systems of Political Economy, by Dr. R. T. 

Ely. 

Five hours weekly ^ second half-year. 



Note. — It is desirable that students who propose to follow this course 
should previously read one of the following manuals : Cossa's Guide to 
the Study of Political Economy ; Rogers' Manual of Political Economy ; 
or Mrs. Fawcett's Political Economy for Beginners, 

SECOND year: 

(a) Elements of Roman Law. 

Once ^eekly^ first half-year, 

(b) International Law. Bluntschli's Code, with lectures 

on International Relations, by Dr. H. B. Adams. 

Three times weekly ^ first half -year, 

(c) European Constitutions, by Dr. H. B. Adams. 

Three times weekly, second half-year. 

{d) English Constitution (Stubbs' Select Charters), by Dr. 
J. F. Jameson. 
Once weekly, through the year. 

(e) American Constitution, by Dr. H. B. Adams. 

Once weekly, second half-year. 

Note. — The first year of the course is devoted to Political Economy, 
which by itself counts as a Minor course, or which may be combined with 
a Hii^tory Minor, thus constituting one Major course in Historical and 
Political Science. 

The second year of the course in Political Science may be taken by 
itself, or it may be combined with one year of History. 

A Minor course of one year in History or Political Science requires 
not only successful examination upon class-work, but the production of 
at least three essays, which shall be subject to the criticism and approval 
of the instructor in English, and which shall be road, in part, before 
the teacher of elocution, A Major course of two years in History or 
Political Science, requires the production of six acceptable essays, and 
successful examination upon such course of outside reading as may be 
prescribed in individual cases. 

III. Library Facilities. 

Besides the University Library of Historical and Political Science, 
other libraries, easy of access, are the Library of Congress, the Pea- 



body Library (numbering seventy-nine thousand volumes, and 

known as " a library of research "), the Library of the Maryland 

Historical Society (especially rich in Americana), the Library of the 

Baltimore Bar (law reports), and the Maryland Episcopal Library 

(especially valuable for its original sources of church history). 

By the opening of the next academic year, the books on Historical 
and Political Science will be placed by themselves in commo- 
dious rooms. The library, already fairly supplied with the 
state papers, public documents, statutory law, codes, charters, 
municipal reports, etc., will be rapidly increased by publica- 
tions coming from our national, state, and city governments. 

IV. Publications. 

The Johns Hopkins University Studies in Historical and Politi- 
.cal Science will continue to be published in the form of mono- 
graphs, but with somewhat widening scope. While studies in 
Local Government will still find place, attention will be directed 
to City Government in America, and to certain topics of eco- 
nomic as well as institutional interest. A list of the numbers 
thus far published is given below. 



WORK OF THE PAST YEAR, 1882-83. 



I. The Seminary. 

This class of graduate and advanced students has met Friday 
evenings throughout the year in two-hour sessions, under the 
guidance of Dr. E. B. Adams, for original studies in American 
Institutional and American Economic History. 

II. Historical and Political Science Association. 

This includes the Seminary and certain gentlemen not directly 
connected with the University, but codperating with or aiding its 
work in Historical and Political Science. 

The associate members are a few lawyers, clergymen, teachers, 
archaeologistSi and local historians in Baltimore or Maryland ; 
several non-resident professors, graduate students, and special- 
ists, together with some who have lectured informally before the 
Association or who have contributed to the University Studies. 

During the past year the following gentlemen have addressed the 
Association : The Hon. John H. B. Latrobe, President of the 
Maryland Historical Society ; Hon. A. D. White, President of 
Cornell University; Dr. Philip Schaff, of Union Theological 
Seminary ; the Rev. A. D. Mayo ; the Rev. G. A. Leakin ; 
Colonel William Allan, Principal of McDonogh Institute ; Dr. 
S. A. Harrison, of Easton, Md. ; Hon. A. B. Davis, of Mont- 
gomery County, Md. ; W. T. Croasdale, editor of The Day 
(Baltimore) ; Talcott H. Williams, of the editorial staff of The 
Press (Philadelphia). 

III. Publications. 

A special channel for the pablication of the best resalts of 
Seminary and Association work has been opened by the TJniTer- 
sity throngh the Studies in Historical and Political Science, a 
series of monographs, edited by Dr. H. B. Adams. The aim of 
this series is to combine kindred contributions to Historical and 
Political Science in such a way that individual studies maj become 
more useful by reason of association, first, in numbered monographs 
and, afterwards, in book-form. The special fields that have beea 
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chosen for co*operative stady are American Institations and Amer- 
ican Economics, both fields to be considered from historical and 
practical points of yiew. 

An Introduction to American Institutional History was written for 
the series by Mr. Edward A. Freeman, who, during his visit to 
Baltimore in November 1881, became interested in the work of 
the University. Beginning in November, 1882, the " Studies " 
have been issued every month : they include the Germanic 
Origin of New England Towns, with N otes on Co-operation in 
University Work, by the Editor ; Local Government in Illinois, 
by Albert Shaw, A.B. ; Local Government in Pennsylvania, by 
E. R. L. Gould, A.B. ; Saxon Tithing Men in America, by the 
Editor ; Local Government in Michigan and the Northwest, by 
E. W. Bemis, A. B. ; Parish Institutions of Maryland, by 
Edward Ingle, A.B. ; Old Maryland Manors, by John John- 
son, A. B. ; and Norman Constables in America, by the Editor. 

Some of the communications to the Seminary during the year 
have also been printed elsewhere. Two papers on Plymouth, by 
Dr. H. B. Adams, appeared in the Magazine of American His- 
tory (December, 1882, and January, 1883); in the same magazine 
for April, 1888, were papers by Dr. J. F. Jameson and Edward 
Ingle, the one on Montauk, the other on Maryland Parishes. 
Dr. R. T. Ely's paper on Money was published in the Banker's 
Magazine, January, 1883 ; and his lecture on the Prussian 
Civil Service appeared in the Overland Monthly for May, 1883. 
Various minor communications, notes, abstracts, reviews of new 
books have been printed in newspapers or critical journals. 

IV. The Library of Historical and Political Science. 

Tbe foandation of a special library of research has been, for the 
students of Historical and Political Science, one of the most 
important results of the year, inasmuch as the prosecution of 
Seminary work and contributions to the Studies are in great 
measure conditioned by the character and accessibility of library 
materials. 

The collection of State. Laws and Colonial Records for the study 
of American Institutional History was begun in the interests of 
the University five years ago. In 1882, provision was made 
for the increase of this collection, and for its establishment in a 
separate building. At the opening of the last academic year, 
tbe Seminary was intrusted with the charge of all books relating 
to its special fields of Historical or Political Science which 
belonged to the main Library of the University. In December, 
1882. this collection was greatly enlarged by the gift of the 
library of Dr. J. C. Bluntschli, late professor of constitutional 
and international law in theUniversity of Heidelberg, a library 
especially rich in works of Historical and Political Science, and 
containing abbut twenty-five hundred volumes, with three 
thousand pamphlets. The collection had been purchased by the 
German citizens of Baltimore as a donation to the Johns Hop- 
kins University. This generous gift was soon followed by two 
large contributions of Government Documents, the first from 
the Department of the Interior, the second from the State 
Department at Washington. 

V. Advanced Courses. 

Class-lectures on the Sources of Early English History were 
given weekly by Dr. H. B. Adams during the first half-year, and 
on Comparative Constitutional History (with Bluntschli's " Lehre 
vom Modernen Stat " as basis), during the second half-year. 

These lectures were given in the small lecture-room at the 
Peabody Institute, where, through the courtesy of the authori- 



ties in charge, the privilege has been enjoyed of exhibiting to 
the class all available books and sources of information men- 
tioned in the lectures. These literary materials were briefly 
described and then referred to individuals for more detailed 
examination at the Institute during the week, each man taking 
some one theme or original authority. Such study led to a 
course of student lectures, the second half-year, upon special 
topics connected with the class- work. 

Class-lectures on Finance and Administration, three hours 

weekly throughout the year, have been given by Dr. R. T. Ely. 

Particular attention has been devoted to the General Principles of 
Banking, and Banking in the United States, to monometallism 
and bimetallism, and to taxation. Each member of the class has 
written a description of the National Banking System, basing his 
essay on the banking laws, government documents and such other 
material as he could command. Papers on monometallism and 
bimetallism were read before the class by students, and were fol- 
lowed by a discussion. Papers have been written by students on 
different topics connected with the Financial History of the 
United States, as the First and Second United States Banks, the 
Income Tax, National Finances from 1861-5, etc. Beginnings 
of a series of papers on finance in state and city have been made 
and will be continued during the coming academic year. Apart 
from financial administration, attention has been given to the 
Civil Service in this and other countries and to municipal gov- 
ernment. 

Six public lectures were given in Hopkins Hall by Dr. Ely 

upon the History of French and German Socialism, with an 

average attendance of 1 10 persons. 

These lectures are now in press, and will be published in book- 
form by Harper and Brothers. 

Four public lectures were given by Dr. Adams before the 
Peabody Institute on Local Life and Home Institutions. 

VL Undergraduate Courses. 

An Introductory Historical Course was given by Dr. H. B. 

Adams, assisted by Dr. J. F. Jameson. 

This course consisted of twelve lectures on Oriental History by 
Dr. Adams, and of class-instruction in the History of Greece 
and Rome and of Sarly Europe, by Dr. J. F. Jameson, two 
hours weekly throughout the year. 

A Minor Course in Modern History, for students of at least 

one year's standing, was conducted by Dr. Adams, five hours 

weekly throughout the year. 

The first part of this course consisted of lectures, essays, and 
examinations on the Italian Renaissance, with Siemondi's His- 
tory of the Italian Republics for a class-book, and with a class- 
library consisting of Symonds, Burckhardt, Villari, Milman, 
Hall am, etc., for topical reading and reference. The second 
part of the course was devoted to a study of the Reformation 
in Germany, Switzerland, France, and England, together with 
the Revolt of the Netherlands and the Thirty Years' War, 
with frequent oral and written examinations. 

A Minor Course in Political Economy was conducted by Dr. 

R. T. Ely, five hours weekly throughout the year. 

The first part of this course consisted of an exposition of the Prin- 
ciples of Political Economy, with the work of John Stuart Mill 
as a basis. The second part was a further development of this 
subject, together with lectures upon Historical Systems of Polit- 
ical Economy. 
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PHILOSOPHY. 



PROGRAMME FOR 1883-84. 



I. History of Philosophy and Ethics. 
Professor G. S. Morris, during the first half-year 

1. Will lecture on the History of German Philosophy, with 
special refbronce to the development from Kaut to Ilegel. 

Three times wukly. 

2. Will direct a Philosophical Seminary, with Spinoza's Ethics 
as the special subject of study. 

Twice weekly. 

3. Will give four public lectures on the Ethics of Social Rela- 
tions. 

Probably in December. 

4. Will also conduct a course in Ethics for undergraduates. 

(See UndcrgraduHtQ Courses below). 




Books Rrcomhbnded fob PaaLiifiNARY Reading. 

Cour»e 
iiim 
Ph 

i/w Kn'gluh'CrUics; KdntjCiitique 0/ Part Rf.as*m (in "GrinKs'ii PhilosophicuUMas- 
»i«-rt." Chicago, IH?^-'); W. Wallaoy, The Uigie of Jirgiil (Proli'jjoineiia); Sfth aud 
Halduuo, I-Jxfaus in PhilowphictU CYilicitin ; Iv. Fi:icher, (Jfchichtt der neuenn 
Philniophie ; Ilnriu.s, Die P/iUojiupfiie teit Kant, 

Count 2. Siudents vhoiild be provided with a copy of the T^atiD text of Spino- 
za's Kthic.t. Tho Taui'huitK i'dition (Spiuuzao ()i>cra, i*d. C. lirudor, V<il. I; id 
sui^^estiti aa couvenieiil and iiiex|K>nsive. Atteution maj bo directed, nrc- 
liiiiiiiarily, to the bibliography uf the subject iu Ueberwotf's Hi:tt-ury of Phi- 
losopliy and alt»o to the lollowini^: F. PoUtK'k, Spinoza, /tit Lift and P/tUo»ophy; 
J. Murtin*.>au..-1 Study of Hfn'nfjzn] J.Cr. L'rat, VtOiiiiUtdc Spinoza, trmiuHt el annolrt^ 
Parts I (Hid J J, (Paris IWO-'ii ; F. ti. Ilanu, Die Etnik Spinozn'x und die Philosophtt 
Di.tcariAs', (Iuu,<»])nick, IMT.'ij; G. Bunolt, Qrundzugt der Erbenntnit^htoric und 
MiUaphysik Spinoza^*, (iKT'i). 

Course 3. H. Marion, La Solidarity morale : Ari:itolle, Poliiiet and Economic*; 
Ilegel, Philosophic des Rechts; TPCMdoleuburg, Naturrechi; R. Mulford, The 
yalion; Lieber, ItUitical Juhies; I*. Jauet, La Famiile; Ferraz, Lt Sociatisme, 
Cl'arls, 18pi;). 

II. Psychology, Etc. 

Dr. G. Stanley Hall, during the second halfyear 

1. Will give a course of at least two lectures weekly, with 
charts, experiments, etc., in Physiological Psychology. 

This course is intended only for thotre who have taken the course 
in general bioloijcy, (including the structure of the sense organi 
and brain), which will end before this course begins. 

2. Will direct the work of those engaged in special research. 

A certain number of tables (probably not more than four) will be 
provided for students who wish to engage in .special observation 
and research in the field of psychical phenomena. To this privi- 
lege those only will bo admitted who are already experienced in 
physiological methods. For permission to use a table applica- 
tion should bo made to Dr. llall prior to January, 1884. From 
the nature of thi^ work comparatively little time daily can be 
given to it with advantage. 

3. Will give a course of at least two lectures per week on Psy- 
chological Theories and Ethics. 

This course is designed especially for those who have some funda- 
moiital knowledge of the history of j)hilosophy and ethics. Pro- 
grammes of practical work in this field will be prepared for 
those who may desire. 

4. Will direct a course in PedagO'^ics. 

A weekly class in the principles of p<'dugogics will be formed in 
connexion with lecturca elsewhere ann(»unced for those intend- 
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ing to teach in colleges and other higher institutions of learning- 
A select library will be provided, and each member of the claims 
will be expected to prepare and deliver a paper on somo appointed 
topic. 

5. Will give five public lectures on educational topics in suc- 
cessive weeks during the spring. 

III. Logic. 

Mr. C. S. Peirce. 

1. Will give forty lectures to graduate and special students 

upon General Logic. 

The course will follow the contents of Mr. Peirce's forthcoming 
treatise on logic. At least one lecture will be devoted to each 
chapter, but the preferences of the class will be consulted in de- 
ciding upon the topics of nine of the lectures. The diittribution 
of topics in the chapters is as follows : 
Oenerallties (o chapters). 
Deductive Logic: 

Non- mathematical (3 chapters). 

Algebraic (4 chapters). 

Otherwise mathematical (4 chapters). 

Inductive Liogic : 

Theory (9 chaptors). 
Illustrations (0 chapters). 

2. Will give special courses or private lessons upon any branch 
of the subject in which any of the graduates or special students 
may desire instruction. 



IV. Undergraduate Courses in Logic, Ethics, and 

Psychology. 

Undergraduates will have the opportunity of following^ any or 
all of the courses below mentioned. Similar announcements will 
be made in future years, so that each nndcrgradaate msy take 
part of his philosophical work in one year and part in another. 
Examinations will be held at the close of each part of the course. 

1. Logic. 

Thirty lessons. Mr. J. K. Harris. 

Reference books: Whatcly, ElemenU of Logic; Jevoni, LeMSons 

in Logic; Mill, Syatem of Logic. 

2. Ethics. 

Twelve biographical lectures on leading philosophert, ancient and 

modern. Professor O. B. Morris. 

Reference books : Schwegler, Handbook of the HiHory of Philoto- 
phy; Ueberweg, History of Philosophy ; Lewee, History of Phil- 
osophy; Philosophical Classics for English Headers^ ed. Knight; 
German Philosophical Classics^ ed. Q. S. Morris; English PhiU 
osophers, ed. Miilier (Putnams). 

3. Ethics. 

Tw<'lvo lectures and exercises on Practical Morals. Mr. J. B. 
Harris. 

4. Psychology. 

Twelve lessons on the Relation of the Mind and Body. Dr. O. S. 
Hall. 

5. Psychology. 

A course of lectures on Mental Habits. (To be hereafter an- 
nounced). 
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SCIENTIFIC NOTES 

On the work of Members of this University in Mathematics, Physics, Chemistry, Biology, Ancient and 

Modern Languages, History, Political Science, Psychology, Ethics, and Logic. 

NOTES IN PHILOLOGY, 



Symmetry in Pindar^ by B. L. Gildebsleeve. 

[Abstract of a paper read at the meeting of the UnlTeraity Philological Aaaociation, 
AprU 6, 1883]. 

It is impossible for any one that studies Greek literary art not to 
count on symmetry. The tendency to balance^ to parallelism is univer- 
sal. In Oreek the tendency is a law. 

It is needless to enlarge on this. The law of correspondence— measure 
answering to measure — is fundamental and has been applied to every 
sphere of Greek art, pictorial, plastic, literary, not without overstraining, 
yet not without great profit. In music as in architecture it is unques- 
tioned. Even frivolous Offenbach has said: ** Music is an algebra.'' 
Poetry like music is made up of equations. 

In Pindar the symmetry of form is evident. The odes are composed 
either of corresponding strophes or of corresponding triads (strophe, anti- 
strophe^ and epode). But this is not enough. There must be within each 
ftrophe, each epode, another balance, another correiipondence, another 
symmetry. Westphal first distinctly postulated this correspondence and 
opened the way for the establishment of it, but like other bold and bril- 
liant originators, he wearied of his own work, renounced bis own princi- 
ples. Perhaps he did not like his following. Heinrich Schmidt began 
his metrical and rhythmical studies as a worker on the lines laid down by 
Westphal, although be differs from his forerunner at every turn, and in 
the last few weeks Moriz Schmidt, well known as a Pindaric scholar, far 
from being satisfied with the results of his predecessors, has set up his 
schemes in opposition to WestphaVs and Heinrich Schmidt's. 

A sample of the divergencies may be given. In the epode of O. 6 Boss- 
bach- Westphal saw three mesodic periods with an epodikon : 

I. 8,2,8. II. 4 4 2,44. III. 48,88,88,4. 4 Epod. 

Heinrich Schmidt marks five : 

I. 8 2 8. II. 4 4 2. III. 4 4,4. 3 eTr. IV. 8 3 3 8. V. 4 4. 

Moriz Schmidt pronounces both wrong and constructs a different 
scheme : 

^46446 = 20. ^44444 = 16. -4^ 6644 = 20. 

It will be observed that the number of bars in Rossbach- Westphal and 
in H. Schmidt is the same. In Moriz Schmidt, owing to the gcreat range 
he allows himself in the use of roi^ and XeZ/z/ta — the power of prolonging 
and the power of resting — the number is slightly increased. He has 
ifty-siz against fifty three. But the other differences are graver. Still 
whether we accept the short periods or the long, the recognition of some 
principle of symmetry cannot be withheld. These choral structures were 
made not only to balance each other, but also to balance themselves. 

So much for symmetry of form. Is there any corresponding symmetry 
of contents? We find it elsewhere in Greek poetry. We find response 
of antistrophe to strophe in the drama, not only in form but to a certain 
degree in sense. Are we to renounce this in Pindar 7 If we are to listen 
to the oracles of to-day, yes t Westphal found in Pollux a notice of the 
Terpandrian vdfiogf emended it, applied it. What is true in it amounts 
simply to the old principle of beginning, middle, end. To be sure 
kirapx^t f^^^PX^i KaTarpondf bfi^Xd^^ fieTaKaraTpoirdj a^payig^ i^66iov have a 
mystic sound, but the seven parts (Mezger gives eight) are not all found 
in each ode, and, so far as I can see, the discovery amounts to nothing 
more than the reannouncement of a requirement as old as art itself. Plato 
demands of every "kdyo^ that it shall be a l^i^ov. A i^i^ov ought to have 
head and foot, and if the bfufeaXdfvxoi of to-day* cannot be content without 



^'Ofi^oAtf^X^^^ic^^ P^™°™ Bogomili; delnde ita appellati per ladibrium a Barlamo 
Caiabro monachi aetatis istius qui se iivvx^vrit vocabant, a niodo qao preces fundebant, 
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that Delphic expression, it ought to have an hft^aX6c also. But there is 
danger of carrying the analogy too far. Tha trunk of man, for instance, 
is beautifully symmetrical on the outside, but within the vital organs are 
packed away with scant regard to symmetry. Heart, lungs, liver, with- 
out which the skin would be a dead hide, are not remarkable for the 
balance of their forms So it may be said that the inner organism of a 
Pindaric ode need not corres]X)nd to the outer form, and that the five 
triads of the Third Pythian may be chopped up into seven Terpandrian 
parts — chopped up, for the knife does not come down on the rhythmical 
joints. But where shall we find anything like this in Greek literature? 
The further we penetrate into Greek poetry, the greater reason have we 
to acknowledge the reign of symmetry. Violation of symmetry, of cor- 
respondence, may be referred in every instance either to defecUve tradi- 
tion or to designed disturbance. As in Greek architecture, so in Greek 
poetry, departures from symmetry are not only suffered hut enjoined 
for the sake of a higher symmetrical efl^t, for the maintenance of the 
feeling of life. The straight line of mechanics becomes the curved line 
of art. The entasis of the Doric column, the flexure of the Doric stylobate 
are familiar illustrations of the law of visual effect. The Greek artist 
had regard to the position that his work was to occupy, to the angle in 
which it would present itself to the eye of the beholder. So in Greek 
poetry we must consider the law of higher symmetry, the principle of 
artistic unity, the calculated effect on the hearer — and we most remember 
that we have to do with the hearer, not with the reader. iTixo/ivBia is 
well, but when passionate utterance gives two verses the time of one, we 
must not heedlessly apply the knife because the passage looks out of bal- 
ance. But these interferences apart, we expect a symmetry in contents 
corresponding to symmetry in form, and we cannot admit a logical divis- 
ion which shall ruthlessly run across all the lines of the artistic atrocture. 
We must seek the symmetry of thought, where the symmetry of the form 
is revealed, in strophe, in triad. Each strophe has its ofiloe, each triad 
its function, and as it is important that nothing should tempt the eye 
from ita work, an edition of Pindar, with a triad on each page, is almost 
a necessity to the student who wishes to approach the poet directly. The 
only concessions that must be made to logical distribution are those that 
must be made in the same department of art. We must simply allow the 
strophe and the triad the same play that we allow foot and series in the 
verse.* 

Reduce the Terpandrian vd/ioc to a more simple expression, aee fn it 
nothing more than a somewhat bizarre statement of the general principles 
that manifest themselves in an oration of Isokrates or a dialogue of Plato 
as well as in an ode of Pindar, and I should not object to become a Ter- 
pandrian myself. Certainly I should prefer that result to the acoepUnce 
of Dissen's elaborate system a tization. In his chapter *' Oe diapoeitione 
parti um,'' Dissen has treated at length the arrangement of the elements 
of the epinikion — the preparatory ofilce of the prooemium and the inter- 
weaving of the parts. ** With the exception of the very short piecea,'' he 
says, ** all Pindar's odes have at least two parts besides the prooemium," 
and Dissen has interested himself in showing how the poet prepares his 
theme, interposes a myth, and then returns to his theme, and bow from 
the simple arrangement which he represents by a 6 a, the poet advances to 

ahacGfabchaf abcbda, and the crowning glory, abcdeda. 



• See Croiset*8 chapter on this subject, in his '* Pindare.** The views I am heie prawiii- 
ing I have long entertained, but in this, as In all other matten. I am bmiv desinms of 
thinking a right thought than a new one. As I have aot gone into the taeatlon «f the 
relation of strophe to antistrophe and epode, I would add here that J, H. H. «rf»wAU^ 
in his Metrik <S. 850), has shown that Pindar has paused about twice as often at tba end 
of the strophe as at the end of the antistrophe. The object of this, as Sehoiidt ^**««v«^ 
is to break up the mechanical balance of strophrand aatistroplie, or, as hepiil»ic,« -f (• -f^) 
is more common than a + a + (*}• Th^ is, of ooufss^a reinforeesMnt of tbeposllloa taken 
in this paper. 



AoouR, 1888.] 
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There U of coiino nn Blement of truth in theas rorurrencei. Thwo U a 
cyclical raoTemenl in many of tho Pindaric odeB. .The mylh is uiusUy 
belted hy the praifie of the victor and Ihe victor's home, but it ia impo»- 
■ibla to accept in fllaboralely Bjstemalic trrangemant of Iho subject within 
the symmelrieal Btmcture of the rhythm and independent of it. Dyada 
and triads there are in Pindar, but thoy do not disturb tha rhythmi- 
cal working of the odea; and Dissen often elevulas to the rank of an 
organic part what ha< been brought in simply at a foil. Everything in 
Pindar muBt have a deep aigniflcance, an independent value, ft special 
•lliision, whereas much is put there for the sake of heightening the effect 
by contrast. 

Dissen has gone through all the odes and reduced Ihera to schemw, for 
which be claims groat simplicity and beauty. Furtwanglor haa aoleeted a 
few, and eipended on them a great wealth of fancy. It cannot be said of 
him that he is indifferent to the claims of symmetry. To him the Pin- 
daric odes are ao many lomplea, and he sees ground-plans end olevationa, 
*ad rows of columns, and groups of figurei in the rhythmical atfucturea 
of Pindar. Most persona will consider Furl wangler'i book a waste of fancy 
»nd ingenuity, and yet it has not been written all in vain. Temple and 
ode are both built on a plan, both obey the laws of aynimotry, and lo 
one may aerve to illualrate tho other. But the manifostnliona are dif. 
forent. The temple ia to be developed from the cell, the ode from the 
rhythm. Regard the ode as a great verso and much of tho difficulty 
in Sading aymmetry in the Pindaric poema will disappear. 

Ia ita merefancy to rugard theodeeaa a great verae 7 Certainly not. 

There are trooheoa and trochees, the ordinary trochee (tribrach) • .„ 

(lit) and lherpojtaificoi;/iovriicL_,i_,^(44 4). The Strong part is (o (be 
weakpartaB2;linbuthcnaea. And so, if the analysis proved it. I ahould 
not object to calling Pindar's triads trochees or choreea, bis telrada dactyU, 
»nd bia penUda crelics, only that syatem doea not aoem to work. But we 
do notice and shall hope to conaidor more carefully hereafter a manner of 
limitation to the length of the Pindaric odea. Take out the Fourth 
Pythian aad no ode made up of strophe, anlislrophe, and epodo goea beyond 
B pentad. This baa its analogy in the law of limit to the length of series. 
The iambus and the trochee are limited to oighU«n morae (2 x 3 X 8), the 
dactyl to sixteen (4 x 4), the cretic to Iwenty-Bve (6 x 5). That ia to 
say, each typical foot gives the norm for combination according lo its own 
proportion. A dactylic verae when reproducing cralic movement cannot 
go beyond the square of the cretic. The dactylic penupody 

!-.._, _^_ii 1 

Is a ctetic on a large scale, and the 20 morvt which compose it fall within 
the 5X6. In like munner, the limitation of the number of Pindar's sys- 
tems inevitably auggests the principle of a rhythmical proportion in the 
whole piece, which proportion is dependent on the relation of strophe to 
epode. But it would bo premature to discuss this point now, and, besides, 
the problem of immediate inlercat is the distribution of the matter of the 
ode among the stropboa or the triads, as the case may be. and here tha 
analogun of the versa aa a rhythmical structure and tho verae as a logical 
unit will aid ua. The verse, as a rhythmical structure, is made up of 
verae-feol; the verse, aa a logical unit, ia made op of word-feet. The 
coincidence and the discrepancy of versa. foot and word. foot constiluW 
reapectively diutraif and eaeiura, if, indeed, one may ba allowed to use 
thia noninnclaturo, which certainly has its convenience. 

Now a verae in which verso-focit and word-foot should coincide through- 
out as in the famous tpartia | hatlii | longU | eampui | tpleniUt el | horrel 
of Knniu* would lack unity, and a succession of them would be intoler- 
(tbly monotonous. Hence tho office of caesura to effect unity by dividing 
m word between two feet and so U> force a more energetic recitation. 
Diaeresis serves to distribute the masses, caesura to unite tham. 

Ofcourae where the masses are so large aa in the Pindaric oden there ia 
not the aame danger of monotony. Each triad might present a complete 
whole. In fact each strophe, each antlstrophe, each epode might be 
rounded off aa a separate element without much offence. But the Greek 
iense of unity demanded a lass mechanical distribution, and the parts of 
aach ode often St into each other a« the parta of an beiamoler or a tri- 
Bieler. Tho preparation, as Diaaan would call it, does not count, nor 
does the connexion. The body of the thought fall* within the limits j 
tibat ia enough. In studying the Pindaric i>des I have often thought of 
tha lines of color used in mapa to designate boundarjet. Tha eye ia not 



1 by tho excurrenoe there nor the mind by the e»curren<» here. 
Making thia allowance then and suff<!ring the sense to bind strophes and 
triads together while the dominant themes of strophes and triads are 
diatinct, we shall find no insuperable difficulty in eatablishing simple 
and easy proportions for most of the Pindaric poems. Problems tbere 
will always be, and bold would be the man who should maintain that he 
had aaid the Inst word on such a (heme. 

Of the forty-four Pindaric odes, seven only are composed In aingla 

Uf these, O. 14 has two, P. 12, four, ST. 2, five, P. 6, aii, I. 7, seven, N. 

9, eleven, N. 4, twelve. 1 

Most of them are in triads : 

Onotriad: 0.4,11(10), 12; P, 2 4 

Throetriads: U. 3,6; K. S,6,a, 11; 1.3,4. j;,S, ... 10 
Fourtriada: O. 1, 8, 9, P. 2, 6, 10, 11; N. 1,3, I, 1, , . .10 
■Five triads : O, 2, 6, 7, 10(11), 18 P. 1, .S, 8, 9, N. 7, 10. 1. 8, . 12 
Thirteen triads: P. 4, 1 



It is evident that tbe single strophe poema will admit of greater free- 
dom of handling, and I shall take those up after discussing the triadio 
poems 

Ona triad ia evidently too abort for any elcept alight occaaional poema. 

In 0. 4 an exceptional poem, the atrophe has chiefiy to do with Ood, tba 
antistrophe chieSy with man, the epod'e is an illustrative myth. In O. 11 
(10) the antithetical atructuro runs through strophe, antistrophe. and 
epode, but each member revolves about a soparato element of the cnivlvor. 
O. 12 rocks even more than O- 11 (10). Each element ia diatinct P.Thai 
been considered a fragment, but whether it ia a fragmentor not, e*ch 
member has ita special office. 

Two-triad poema do not occur.* Tbe only two-alropha poem 0. 14 is 
suspicioUB, and cannot be cited to prove that two triads would give ample 
room. If we are to have introduction, myth, and conclusion, it would be 
hard to distribute them properly through two trladt. Thren triade give 
a natural division, and ao we Qnd that it ia used nearly aa often as five, 
though the number five auggeata a better proportion logically, Sach triad 
baa ltd dominant theme. 0, S occupies nn exceptional position among tho 
Pindaric poem?, but the distribution forms no exception. There ia no 
overlapping in it. 

Four triads are used as ofleo as three. There is no mechanical uni- 
formity, but, as we should expect, the introduction would dominate one 
triad, the myth two, the conclusion one, in most of the odea. This ia the 
type, 1.2.1. Overlapping ia the rule. It is remarkable that in Pindar's 
earliest piece, P. 10, there ia no overtapping, and tho student of English 
versiQcution will ba reminded o( tho early timidity of blank verae. P. 10 
then would present us with 1 . 2 . 1, pure and simple. (Jndar 1.2.1, I 

would put O. 1,0. 9, N. 3. Underl.2.],I wouldputO.il. 

O. B, I. 1, might be represented by 1 . 1 . 2, N. 1 by 1 . I . 2, P, 2 hy 1. 1 

1 + 1. I, S is open to diacussion. P. 6 is 1 -^ 1 . 1 . 1. 

Five triads might be expected to distribute themselves thus: Introduc- 
tion ^ 1, Myth ^= 8, Conclusion ^ 1, and this ia the arrangement in O. 2, 
0.6,0.7,0.10(11), P.8, N. 10. On the other hand O. 13 (1 -(- 1 . 2. 1) 
and P. 1 (2 . 2 . 1) have a quasi epodic structure, two triads representing 
alropha, two antietrophe and one the epode. But P, 3 and F. B throw 
tbe weight of tbe poem on the myth, which leads, (8.1, 1), while tba 
structure of N. 7 ia far from being tranapareat on any theory. 

In tbe Fourth Pythian we have no less than thirteen triads, and it might 
seem at first as if tha epic maas had crushed the lyric projiortion. But 
when we examine ttie structure more closely we find that the firat three 
trioda form tbe overture, if I may say ao. It ia a prelude which gives tha 
motif of tbe piece. These three triada are followed fay aeven triads with 
the story of tbo Argonauts in detail, while the coacluaion ia prepared and 
consummated in the last three triads. 

Of the stropbic poems 1 have already considered O. 14. In P. 12 we 
recogniae tbe familiar distribution 1.2.1. P. 6 ia represented by 2.2.2. 



• Got J. U, B. Ecbmidl, Metrik. a. 319, 
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rNotes in Philology Continued]. 

In N. 2 tbore is a carious iteration of the name of the riotor and his fam- 
ily 1 . 1 + 1 + 1 . 1. The twelve strophes of N. 4 divide into 8 . 6 . 8, the 

eleven of N. 9 into 2.7.2. The difficult I. 7 with ito seven strophes is 
reserved. 

To those who must have sharp figures at any cost, these statements will 
be disappointing, but the exact symmetry is cared for in the rhythm, the 
metre. We should be offended by an irregular wall. For the figures 
that surmount the wall we only claim a general balance. 



77^0 LawB of Tone-Color in the Engliek Language, by A. 

H. TOLMAN, 

[Abstnct of a pap«r read at a meeting of the Unirenity FhHological AModation, Maj 
4,1888J. 

The primary requirements of artistic language are clearness, concise- 
ness, rhythm, and suggestiveness. Tone color is usually secondary and 
subordinate. Tone-color is the difference between sounds of the same 
pitch and intensity. For convenience we speak of the consonant and 
vowel colors. The proposition is that certain colors naturally express 
certain allied ideas and emotions. Other colors may express them accord- 
ing to the accepted meanings of tll^ words, but they will lack the force 
which comes from an inner fitness between the coloring and the idea. 

Tone-color has been neglected for two reasons : 1st. It has given rise 
to unpopular or indefinite theories as to the origin of language, such as 
Onomatoposia und Laut-metaphor. But Onomatopoeia and Laut-metaphor 
as facts in artistic language may be true, irrespective of the use which 
"Wedgwood, Heyse, and others make of them. 2d. Investigators have 
not recognized the subordinate character of tone-color. 

Vowel Cohrs. The accented vowel colors form a natural scale. The 
colors at one end naturally express certain ideas and emotions, and those 
at the other end the contrasted ideas. The order of the vowels in natural 
pitch, their physiological order, and the law of onomatopcsia, as given by 
Koch and Wedgwood, all confirm the scale which was given. The laws 
of correct elocution are such that differences in natural pitch, &c., must 
give a difference in the natural expressional power of each vowel. 

Quotations from Shakspeare and others were given, illustrating the 
general scale and important specializations. A table was given, showing 
by per centages the use of the different colors in Poe*s poem. The Bells. 

Ocftuonant Colors. The natural expressional power of each consonant 
color, and class of colors, was discussed and illustrated by quotations. 

AnaMiomosia^ the joining of words. This must be smooth, unless 
struggle or difficulty is to be expressed. 

Varieiy of Coloring, The most complete variety possible is rarely 
called for in artistic language. 

Repetition and Similarity of Coloring, Poetry regularly repeats the 
coloring in some form, as it repeats ideas and the verse-foot. Every color 
repetition is expressive or non-expressive ; that is, it either makes use of 
the full expressional value of the color, or it is pleasant simply because it 
is a repetition, and gives a merely sensuous pleasure. 

Bnglish verse begun with alliteration. It has developed also rime, termi- 
nal and internal ; syzygy ; assonance ; the repetition of a word in the same 
connection; the repetition of a word within the line; the repetition of 
phrases, lines (refrains), and stanzas (choruses). By syzygy and asson- 
ance is meant, respectively, the generul prevalence in a passage of some 
consonant or vowel color, or class of colors. Mr. Lanier ridicules asson- 
ance ; but it is used by the best poets in proper moderation. 

7.22 per cent, of the pentameter lines in Love's Labor Lost, repeat an 
important word within the line; 2 21 per cent., in the Tempest. The 
other comedies of Shakspeare come between these. 

Rime was discussed. Contiguous rimes should have contrasted colors, 
which interferes with expressive riming where there is a fixed rime- 
•cheme. 

Repetitions of colors, and cases of a general similarity of coloring, are 
less prominent in prose, but are frequent and important. 



Inirodudory Note on the Euthalian Sliehomdry, by J. Ren- 
del Harris. 

r Abstract of a paper read at a meeting of the Univenlty Philological Aiaociatioii, April 
6,1883]. 

The object of this paper was to clear away certain fundamental miscon- 
ceptions as to the connexion between the erixoit which are so often reck- 
oned in MSS. of the New Testament, and a cerUin Euthalius, a deacon 
of the Church of Alexandria somewhere about A. D., 468. It was 
shown that in no sense was Euthalius the author of stichometric divisions, 
nor did these in the New Testament correspond to sentences. 

The importance of the work of Euthalius consists in the fact that he 
professes to have made aeeurate measurements upon superior MSS. viz., 
those preserved at CaS'^area in the Library of Pamphilus. 

The principal authority for Euthalius is Zacagni, CoUeetanea mmrnmen- 
torum veterum eeclesice Oraecm^ Rome, 1698, from which a full idea may 
be gained of the prefaces and prologues introduced by Euthalius and the 
passages measured. 

As an example of the work of Euthalius^we may take the Acts of the 
Apostles which is divided into 16 lections, to each of which the stichome- 
tric subscription is appended. It becomes, therefore, interesting to ex- 
amine whether these lections correspond to the appended number of verses, 
up«»n the supposition of a fixed hexameter arixoc* 

M. Graux (Kevue de Philologie : April, 1878) seems to have attempted 
this comparison, but was perplexed to find that the numbers given by 
Zacagni, from the Vatican MS. Regius Alexandrinus, did not correspond 
with those supplied by a Madrid MS. Codex Escorial, ^-///-6 and 
apparently dropped the subject. 

Comparison is now given, for the Acts of the Apostles, in the following 
table between the data supplied by Zacagni, and the Madrid MS., and 
the actual measurement of the text of Westcott and Uort's New Testa- 
ment into 16-syllabled hexameters. 



Lection. 


Chapter A Veree. 


Cod.Ebe. 


B.AL 


Syllabic 


1 


i.l 


40 


-^ 


40 


2 


i.l6 


80 


80 


80 


8 


il.l 


109 


109 


111 


4 


iii.l 


186 


186 


148 


6 


iv.82 


100 


100 


121 


6 


vi.l 


88 


220 


188 


7 


vii.l {iyhero) 


02 


• 120 


94 


8 


Vlll.l 


76 


95 


77 





ix.82 


216 


260 


210 


10 


xi.27 


288 


800 


271 


11 


XV. 1 


198 


200 


201 


12 


xvii.l 


164 


180 


164 


13 


xix.l 


289 


240 


289 


14 


xxi.l5 


298 


298 


807 


15 


xxiv.27 


168 


268 


168 


16 


xxvii.l 


198 


? 


192 



Some corrections are then made, and the total stichometry of the Acta 
of the Apostles discussed. The remnrkable agreement between the 
columns is a sufficient proof that Euthalius measured by the sixteen syl- 
labled hexameter or something very nearly equal to it. The tabacrip- 
tions, however, in R. Al. are frequently corrupt. 

Similar results will shortly be exhibited for the whole New Teatament 
and applied to its textual criticism. 



Additional Note on the Euthalian Stichomdry, by J. Bek- 
DEL Harris. 

[Abstract of a paper read at a meeting of the UnlTeralty Philolofflcal AsseetatioB, Maj 

4, 1888J. 

The measurements already tabulated for Westcott and Hort'a text show 
a remarkable agreement with the traditional numbers, but there is almost 
always an eji^cess on the side of the measure^ verses, and since it oa^ hardljr 
ll>e mainuined that the text of Weatoptt and Hon is open to th#. charge of 
too great expansion from primitive eepiea, it follows that, the diflareoct 
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miut bo due toabbreviBtionson the part of Eutbalius. Allowing a deduc- 
tion of on* (flUbla fur tbs abbrerialion of 8t6t, xp"""^. and of two sjU 
lablea for I^sdk, ulrpiiit, and correcting our praTioui reaulu, we bavs 



1 JobB. »4 S 

Kumani. 9% S 

1 Carinihiani. 870 8 

2 Corintbiaat. 690 6 
Ualatiina. 208 2 
EpheaUDs. 312 S 
PbilippiarK. 208 * 3 
Colouians. 20B 2 

1 Theualonians. IBS 1: 

2 ThuualonianB. lOfl I 
tiebraw.. T03 T 

1 Timolbj. 280 2 

2 Timutby. 172 1 
Titu.. B7 ! 
PhilemoQ. 3S 

Oloter agreement it would b« unreasoDable to expect. 



Fanctionat Difference of ihe Past Participle in the Peri- 
phraxlic Perfect* of the Latin, Old and Modan French, by 
A. M. Elliutt. 

[Ahilnct of ■ paper mdmta meeting a! On \ 

In tbii paper it was propoeed to cbi 
pact psuivo participle io iti periphraal 
classic Latin, low Latin, old and audei 
of the present rule of poaition. 

For tbe cla«»ic Latin Lbe law of agreei 
object precedes or fulloWB tbe participle ; 
of tbis law i« encroached upon but the participle alill 

n of verbal objective to tbe oliject, wbile in the ear1i< 



nnMy Pbilolof lal AnodaElan, Apill 

cterize the deTelopment of tbe 
UM with Kabtrt (nfoir) in tbe 
Fffloch, down to the formation 



is absolute whether tbe direct 
lbe low Latin, the inviolability 
tains tbe reU- 
period of the 
old French the lunguuge goi-s back to its claxic model and conitant accord 
•gain becoroei the only lugitimate oonstruolion. As the analytic lenden* 
cie< of the language grow stronger toward) the middle French period the 
correct participial foimi are lost sight of, until, Hnally, the traditions of 
tbe mother tongue are entirely broken down, the »erb Kabere (aroir) baa 
given up its fundumentai meaning of -< to possess " and, u a simple auxil- 
iary, forms with the participle a single compound notion, a mere verbal 
locution. In Lhesiiteenlh century there arose a controversy among the lit- 
terati and grammarians as to the proper principle that underlay tbe then 
Tarying mode of treating the participle. Those who wished to stick to 
the Latin usage made agreement under all circumstances a binding rule, 
-while their opponents, tbe supporters of the modern drift of tbe language, 
lield to the invariability dogma throughout Uut of these two antagonis- 
tic schools an eclectic school was formed by each of tbo forraor contending 
parties giving up half of their territory, Tbe variability dogmatists kept 
pHrticipinl agreement when the object precedes, the invariability dogma- 
tists held their non-agr«ement of form whan the object fuliowt the parti- 
ciple. It is thus that the burden of tbe Uarot rule, the so-called rule of 
position, was saddled upon us, from which many of the younger gram- 
marians in France to-day are struggling to free Ihemielvea by a return 
to tbe invariability doctrine, in conformity with the analytic spirit of th« 
modern language. 

The views of Brachet, Darmeiletler, and Bastin, respecting participial 
usages in the transition period from tbe old to the modern conception of 



the participle idea were discussed, and their theori(« shown to be untena- 
b!e for certain phenomena, while they are insufflcient to account for tbe 
varied growth of others under similar or identical inSuences. 



On c Pktatine Pun, by M. Wabren. 

[Abslracl of a piper md at a cieHing at [he UnlTCTsUr PUlolofkal AaodatloB, 

In Aulularia, v. 49, it was proposed to keep tbe reading of the mana- 

Tatidinetim itbtm tibi ego gradib6 ftradum 
Instead of changing it with the editors Ui granitibo. Plautusis fond of 
puni where there is a ditfDrence of quantity in tbe vowels of the worda 
played upon, as exSitatmti it. rtrSeiatum criitalum, lOito into, mitti* mtiia, 
ynlUia tndfuiM, IXctt injeilctt Tbe tendency of n to disappear not only 
before a, but alito before gutturals and dentals, was noticed and eiamplea 
cited, e. e. before d in fatitda, KaUditt, Stcudut, clndeitinuM, quod/i, cf. 
Corsien Vooalismus I, p. 2J7. The epithet of Mars, Oraifimit, cannot be 
derived from grddior on account of the difference in quantity, QrHdicm 
occurring only four times at tbe close of an hexameter, while OrOdiaut it 
found at least BFty times. Qradivui probably stands for Orandimu. In 
iked. Utique lu /ruga frumaita vineia vtV- 
tinat. As from the verb averrunear* wO 
AvtrruRcua, an averting deity, so from Orandirr, Ora{n)iia!ut, « 
deity promoting growth. This sense is especially appropriate in Vergil, 
Aen. Ill, SG. 

This paper appear! in full in the Ameriean Journal o/ P/tilology, No. 
18, pp. 71-76. 



Cato R. It Mi, 2, Ml 

gulta grandire beneqii 



On the Etymology of (filoz, by M. BlOOMFIELD. 

[ Abalract or a psper reid al a meetlDg of Ihe UnlTenitr Philological AHOclatlon, Apr!) 

No leSB than six distinct etymolofcies have been proposed for tbis word, 
and Done has secured for itself the acceptance of scholars generally. 
With tbe exception of Vanicek, who ventures to accept tbe pronominal 
derivation of tbe ttem (from na- the reSeiire) no larger work vonturea 
to accept any of the proposed etymologies. Fich's Comparative Lexicon 
and the fifth odition of Curtius's Etymology are silent on the subject. 
The latest etymolrgy propounded by Uathoff in Ihe Horphologiscbe Unter- 
sucbungen. Vol. IV, p. '229, according to wbicb fi^ is derived from 
the preposition t>i (in ifiopnof) ^sk. abhi, and means * bei-gaborlg, 
sugethan,' is baaed upon wide reaching new theorioi about Indo- 
European vocalism which are far from certain. 

Thus a suggeotinn which may spcure for the word a Sanskrit equivalent 
can be mode without attacking any well-established explanation. There 
are two proper names in t^anskrit, Oubhxla and StbKila. whose first 
syllable may possibly be tbe diphthongal stems 17a 'cow ' and re 'pmperty ' 
(Lat. rtn). In that case the remainder of the words, -bkiin, would ha 
sound for Bound the Oreek ^io- and gu-i/ula would be ' fond of cattle ' ; 
re bhila, ' fond of wealth.' OobMla is n name which occurs in tbe Vedio 
p«riod and 11 otherwise totally unexplained. 



On Some Points in the Relalion of the Norvian Dialeot to 
English Pronunciation, by H. C. G. V. Jaqeuann, 

[Abstract or a paper r«ad at a uimiIdb of the Uolvenllv PbiloliMlcil Awoclatlon, Mar 
4. IBM]. 

In this paper an attempt was made to show that tbe pronunciation of 
Romance words in English can be traced back to certain phonetic pecu-. 
liaritiea of the Norman dialecL The aubject will be treated more fulljr 
In a future paper. 
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[Net«s (n Phlialegy ConUnu*d1. 

Lyrie and Non-lyric in ATittophanea, 

I waa induced to underUke the metricBt itudy of Arittopbanw bj tbe 
hope of flnding lome normal proporllon balween tho lyric and non-lyric 
portioDS of tbe diOerent plays. Ai it wm impouible for me, on account 
of lacii at time, to itudy tborougbly the different lyatemi of Greek 
Bhytbmic and Metric, I based my iiivestigaUonB on the tyateni of J. H. 
B. Scbmidt, with wbicb I wm Hcquaiated. Tbe rwults reacbcd, in tbe 
Goune of tbe invcBtigatiun, very eoon showed that there wai no sucb 
normal proportion aa bad been supposed, yet, owing to some curioui phe- 
nomena that presented tbcmsBlves, I continued tbe metrical study or 
Aritlophaaet, and finally prepared the table given below.* 

for tbe explanation of tbe table the following remarks will suffice: The 
npper part of the table gives tbe statiitica of tbe lyric portions, and tbe 
lower part those of tbe non-lyric. Tbe right column of each play indicate* 
tho ratios in per cent, of tbe metrical length of the different rhytbmical 
portions of tbe play to the metrical lenglh of the whole play. Tbe left 
column gives the miml>er of bars of tbe different rhythmical portions, 
measured according to tbe standard of the Iambic bar of three morae. 
Tbe prosB column was added for tbe sake of completsneaa, and, for con- 
venience' sake, was placed at the bottom of tbe table. 

What, perhaps, on in»pection of the table, would surprise us most, it 
tbe comparattvely very low per cent, of lyric in tbe Clouds. This, I 
think, may be safely attributed to tbe bad tradition of tbe Clouds, and it 
may be accounted for by tbe loss of a considerable lyric portion of tbe 
play. The loss of a choral song before line 88B, wbicb Is supposed by 
almost all editor* of Aristophanes to have taken place, is tbut put 
beyond tbe shadow of a doubt, and the loss of another after line 1104, 
■uspecied by some to have taken place, becomea exceedingly probable. 

In the Acharnians, Aristophanes exhibits a kind of Aeschylean "vigor. 
The lyric element is very large. The Equitea shows a considerable 
decrease in this respccL Tbe dramatic element, however, constitute* 



the cblef excellence of this play. It is more consialeBt In plot than any 
other of Aristophanes' comedies. In tbe Ave*, there is only 14.6 pet 
cent, of lyric. Tbi* 1* due partly to the great length of tbe play, and 
partly to the fact that deficiency in quantity is made up by variety and 
quality. The large proportion of lyrie in the Lysistrnta and the Thea- 
mophoriazusB arises from tbe number of vaudeville songs in these playa. 
The Ranae is the piece of Aristophanes' second youtb. Tbe maximum 
(21 per cent.) of lyric is reached in this play. Tbe two remaining come- 
dies, tbe Ecclesiaausae and tho Plutus, show a great fall in tbe propor- 
tion of the lyric element. Tbe reason is evident. We have here the 
transition from Old Comedy to Middle Comedy. 

0. W. £. Miller. 

As a chance word ef mine led to Mr. Hiller'a very laborioui investi* 
gallon, I will add that wblle the results do not present an ample reward 
fur tbe trouble taken, still they give us a surer grasp of what wai already 
known, and I have caused the tables to be reproduced, a* they may be of 
service hereafter. It is not likely that Schmidt's analyus will be accepted 
as final, but, after all, tbe proportions would not have varied essentially 
on any reasonable basis of calculation, Tbe modest inferences drawn by 
Mr. Miller are in accord with tbe current characterizalion of the varion* 
piece*. Arislopbanes make* a vast stride in bis art from the Acharnian* 
to tbe Knigbts. The crelict are overdone in tbe former ; in the Knight* 
there is a reaction. Tbe two elements, tbe parodic and tbe political, 
mirror themselves in the varying proportions, and we can see clearly 
that tbe i am bico- trochaic verse is the ground form of comic lyric, going 
over into cretlc in tbe strongly political plays. Tbe Tbeamopboriazusae 
and tbe Ecclesiatuiae have no cretios, the Nubes practically none, and 
tbeir range Is pbiloaopbic and artistic mainly. Logaoedic is a style com- 
mon to tragedy and comedy ; tbe other forms, docbmiac, dactyl, dactylo- 
epitrite, Ionic (proper] are really parodio. 

B. L. O. 
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On Farey Series, by J. J. Sylvester. 

TAbstnet of a paper read at a meeting of the UniTeraitx Mathematical Societj, Hay 
16, 1888). 

The ordinary Farey Series is a saccession of proper vulgar fractfons 
arranged in order of magnitude, whereof the denominator does not exceed 
a given amount. The theory may be generalized and simplified by consid- 
ering the terms of each fraction as the coordinates of a node in a **r68eau." 
If a gimpU and anauioiomie closed boundary drawn on a tesselation be 
called a scroll| and any node within it be assumed as origin, a radius of in- 
definite length rotating about that point as centre, will pass through a series 
of nearest nodes to it in succession, all lying within the scroll — and the 
coupled coordinates to those successive points, say (p, 9), (p^ 9^), . . . will 
form a certain series which in general but not universally will satisfy the 
equation pq^ — p^q=zl or = — 1 according as the order of magnitude is 
descending or ascending. The character of the series may be termed 
Farey if this law is satisfied throughout the entire succession and otherwise 
Non-Farey. The character obviously can only depend on the form, mag- 
nitude, position, and aspect of the scroll and the position of the assumed cen- 
tre. The author of the paper showed that the position of the centre was indif- 
ferent except that it must be taken at some node within the scroll, and that 
the scroll might undergo uniform expansion and contraction about any in- 
ternal node (and consequently also translation along any line of nodes) with- 
out change of character. Application of these principles was made to a 
triangular or rectangular scroll (including Mr. Glaisher's extension of 
the theory of ordinary Farey Series to a two-fold constant limit), to the 
case potentially indicated by Birichlet where the scroll is formed by two 
asymptotes to, and the branch of a hyperbola, and two other cases : the 
theory is deduced without the use of continued fractions or indetermiikate 
linear equations or any other algebraical process whatever, from the well 
known fact that all elementary triangles in a reticulation are of equal area 
and from the not very recondite theorem that a triangle may be divided 
into 4 equal and similar triangles by straight lines joining the bisections of 
its three sides ; and with the aid of a solid reticulation may be extended to 
triplets and so on indefinitely. It will be found fully set forth in Note 
H, interact, part 2, Vol. Y, No. 4, American Journal 0/ Maihemaiics. 



On the Number of Interaections of Curves liraoed on a Scroll 
of any Order, by W. E. Story. 

[Communicated to the Mathematical Sodetx, May 16, 1888]. 

In a former communication I gave a formula for the number of inter- 
sections of two curves of any orders on a ruled quadric. I have applied 
the same method to cubic scrolls. Curves of any given order traced on a 
scroll may be classified according to the number of points in which they 
meet any generator. It is evident that a given curve of order m on a 
given scroll meets every generator of the same infinite system (excepting 
perhaps the generators of a certain finite system) in the same number of 
points, say t. Such a curve I call an m^. If then (nij, nj) denotes the 
number of intersections of an nu with an nj traced on the same scroll of 
order /*, we have (m*, nj) = tnj -\-ni — ftijf at least if ft ^S, If /x s= 1, 
every curve of order m on the plane is an mm, and we have {mmt n») = mn, 
as in the formula here given. 



On an Expression for Euler^s Constant, by F. Fbakklin. 

[Abstract of a paper read at a meeting of the UniTersltx Mathematical Societj, Mar 
16,1883. 

If we denote by/(n) the sum of the reciprocals of the natural numbers 
from 1 to n inclusive, lim [/(n) — log n] =» C, and this may be taken as 

ii=00 

the definition of C, Euler's constant. 

Now if we write ^(n) =-; — Tr + 'o r + ""± — »**^ easily seen 

1 2 o 4 n 

that/(n) — f(n) 3=s/| -^ J , the square brackets indicating that the integer 



part of the number they enclose is to be taken. Hence 

=^(")+^[|]+^K]+^U]+ •+1- 

In this formula, let n be a power of 2, wy 2" ; then we have 
/(2-) - 1 = ^(2) + ^(2«) + ^(2») + ^(2«) + . . . + ^(2-) 

+ ,og2-(i-l + ...) 
+ ,og2-(i-l + ...) 



= mlog2- {l-i + 2(i-i + i-l) 

+ \t ~ lo + • • - le) • • + KiJ^^* • • ■ ~ 2=) } • 

Hence, transposing the term m log 2, = log 2'*, and making m infinite, 
we have 

+'a-f.+--f.)+<i--B)+- 

It is easily seen that this may be otherwise written 
1. C=l + 4(8(^-1^^) +4(^-^ 

+ KlTl8a9+' - + 29^81) + ••• /• 



A Proof of a Theorem of Jaoobi, by Abthub S. Hath- 
away. 

[Abstract of a paper read at a meeting of the University MathemaUcal Society, April 
18,1883]. 

Namely I that 

(l + e««)(l + eaj«+*). .. 
X (1 + ex>)(l + e«»+») ... +0. 



•+6 



X (l—a:*)(l— «»)...= 2«*-* * 



«« + 



I— » 



where e* = 1, A => a -|- i, a, i, being any quantities whatever. 

The method is to obtain a general term from the above product by 
selecting i exponents of x from the first line, j from the second line, and 
k from the third line, giving e*+''(— l)*a:""+"* by virtue of the relation 
h = a + b. The forms of m and n show that, for all possible selec- 
tions giving the same m and the same n, i and j are not independentt 
being connected by the relation i — j = m- — n = d suppose. Then again, 
since e* = l, e*+-^ =€*"•' = «*; so that the selections divide themselves 
into those giving positive terms (* even) and those giving negative terms 
(k odd), which, it is easy to show by correspondences, cancel each other 

. 6,6 + 1. 
except when a certain relation exists between m and n, viz., m ^ — 5 — , 

when there is but one selection giving a positive term. This is the theo- 
rem in question, as we see by making the substitutions m = -^—= — -^ 

'. The correspondences are these: The partition of 



m — 6 



2 



m is composed of i unrepeated integers, j unrepeated integers, k unrepeat«d 
integers, the first two sets of which may be converted into an indefinite 

partition with ' ^ ' less uniU of content [form the arms of elbows 

of a graph out of the integers in the two sets, least integer corres- 
ponding to least integer, until one set is exhausted, the remaining inte- 
gers of the inexhausted set which have no correspondents being succes- 
sively reduced by 1, 2, ... <J or 0, 1, 2, ... — <J — 1, the total of which 
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reduction is "^ I . In other words a (1:1) correspondence exists 

between an i,j, k partition of m and a partition of m — T" — •' consist- 

ing of an indefinite partition on one hand, and a k partition on the other. 
Such a bipartition is itself an indefinite partition, and convj^rsely, an 

indefinite partition of m j" involving B different integers gives 

J* 

rise to (1 -|-1)^ such bipartitions [obtained by placing successively zero, 

one, two, etc., unequal integers upon the k side] giving rise to as 

many even as odd values of k except when ^ = or m —;z — '- = 0, 

when there is but one such bipartition [0 ; ] Q. £ D. The connection 
between this theorem and the theorem respecting a bipartition composed 
of unrepeatcd odd numbers, the number of parts in the two having a 
constant difference d, is at once seen by considering that an t,^' partition 
is obtained from a parallel bipartition composed of odd numbers by tak- 
ing the greater half of each integer in one partition and the lesser half 
in the other. 



A Noie on Conic Sections, by O. H. Mitchell. 

[AbstTBct of a paper read at a meetiog of the Uoiyerslty Mathematical Society, March 
21, 1883J. 

The following elementary method of showing the quadruplex nature of 
the focus, directrix, and eccentricity of a conic seems not to be found in 
the text-books. Let x^ -\' yfi — /> = be the equation of the directrix 
(A, = cos a, fi = sin a), and let (x^, y^) be the focus. Then comparing 

with the general equation ax^ -{- 2hxy -|- etc. = 0, we get the five equa< 
tions, 

k y k "^ c' k ""T* 

e*p7i — x^ __ ^ e*pfi — y^ __ / 

k c' k e' 

where *s=saj^«-(-y/« — e*p*. Writing s^a + b, d = a — b, 

A = the discriminant, and 0= the sign of — Rh, the following values of 
e*, A, /<, /), x^, y\ are easily obtained : 

2/2 



e« = 



R + a' 



-'Vw. 



+ d 






P = 



_ /'+^'-M^-hM __ 2ffi^2gJi 



Ii(/f^+9^):tl/ 



-h*) __ 2ffi-\'2gX I — 4A _ 



P'dtP^^t^Ji 



= e.(;,X-^), y=e'{p,-Q. 



For each value of R there are thus one value of e', one (real) value of 
the angle a, and two values of p. There are thus four directrices, two 
entirely real, parallel to each other, the other two with a real direction 
parallel to each other and perpehdicular to the first pair, but at an imagi- 
nary distance from the center. To each directrix corresponds one focus 
and one value of «*. When A = the directrices are all real, the mem- 
bers of each pair become coincident, and the four foci are seen to be coin- 
cident with the intersection of the directrices. 

For the parabola the second form of the value of p is indeterminate, 
but the first is not. 

In the ellipse two of the four values of e are imaginary. When the ellipse 
is real {sA <C. 0), the imaginary eccentricity corresponds to the imaginary 
directrices and fiici ; when the ellipse is imaginary («A > 0), the imagi- 
nary eccentricity corresponds to the real directrices and foci, and the real 
eccentricity to the imaginary directrices and foci. 

The equations of the directrices being found to be of the form 

xJL + yfi=-p^dczP^^t 
it follows that xX '^yft=p^ are the equations of the axes (A and fi hav- 
ing two values each), t. «., 



d + 



Putting now R^ = + \/d* + ih*f and substituting bftth values of R in 
sncoession, we get 

-'M-+.-i')+('+.-^)-»' 

as the equations of the axes when <<==+* ^^^ similar equations when d is 
negative. If A = -{-, the first equation gives the transverse axis; if 
A = — , it is given by the second equation. For when A is positive, the 
negative value of R gives the real directrices, and the second equation 
(which contains the negative value of R) gives the axis parallel to the 
real directrices, t. e., the conjugate axis, and vice versa. 

Other well-known resulu easily follow from these formulae. Thus, if 
(*o» y©) ^ ^® centre, we have 

.....(p-x-i)-^, 
yo-^\p >-j^;= ;^izr^- 

V— 4A 

- //- / -2^ ~ 

"^ — \(i2-s)tA«-a6)- 

/ —RA 
Focus to center = ««p^^ = \ (A«— a6)« - 

V— 8A 

The system of five equations in the six quantities e. X, /<, p, x^, y^, taken 
with the sixth equation X* -{-/x* = 1, has 2048 solutions. That is, alge- 
braically speaking, a conic has 2048 each of directrices, foci, and eccen- 
'. tricities. The process of elimination yields only eight distinct solutions. 
J is Since the process consists only of addition and multiplication of the 
^ \ equations, it follows that the remaining solutions are either repetitions of 
these eight, or are infinite. An examination of the equations shows that 
.they can not have infinite solutions. Therefore the remaining 2040 solu- 
• tions are merely repetitions of the eight obtained. 



Semi-axes 



A Note on Binedal Quartics, by E. W. Davis. 

- [Abstract of a paper read at a meeting of the Uniyersitx Mathematical Society, April 
18, 1883]. 

Putting the equation of the curve in the form 

ar«y« -}- ««(iM?« -|- 6y *-<-«*+ 2/y« -f- 2^20? + 2A«y) = 0, 

the tangents from the node {x») are given by 

asi^ + 2gx*z+(c + ab — h*)xU*+2(bg^hf)x2* + {bc--/*)2*=0, 

or say by 

X — az.x — p»,x — yz,x — <Ja = 0, 

while those from the node (yz) are given by 

V + 2/y»» H- (c -t- aft — h*)y*z*+2(af— hg)yz* + (a<j — ^s),* = 0, 

or 

y — a'z.y — ^'z.y — y'z.y — <l'a = 0. 

Let now 

while s'l, «',, s'„ »^4, are the corresponding functions of a\ fi\ y^ i^. 
We readily find 

a = -l3f, j = -ij»f, /=:2*l*ilf, ^ = 2-* AT, 



*•* — 1L — 1 72 



where 
and then 

together with the relations 



S.Oa ^9 A 8 «.« • ^"^ ^a A 



and 



«> 
•« 






•l*l*8 — *1*4 — *i _ *\'\^» — '^Wa — •^I 



« 



* 1 
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. A Note on ^ StrophoidSf by Edward Barneb. 

[Abstract of a paper read at a meeting of the UniTerslty Hathematieal Societx, March 
21» 1883]. 

Prof. W. W. Johnson has defined the strophoid (Am. Jour, of Maih.^ 
Vol, III) as the locus of the intersection of two straight lines revolving 
about two fixed points in a plane. 

Considering one of these curves as generated by a moving point and 
applying quaternion methods, the equation reveals some interesting pecu- 
liarities of this class of curves. 

Let the fixed points be A and B. 

Let m and n be any two commensurable numbers, and o a constant 
angular velocity such that nu is the angular velocity about B and nut that 
about A. 

At the time, < = 0, suppose the line revolving about A to pass through 
B, and the line through B to make an angle 6 with AB. 

Let P be the variable point of intersection. 

Then, if AP = pf AB = a (7b = 1 for convenience) and i be a vector 
perpendicular to the plane of revolution, 



P = « + 



sin mot 



-inmt-k-B) 



si n (nut -{-0 — mot) 
both lines revolving in the positive direction. 

Or, by expanding t' a and writing n for nut^ m for moi^ 

8in(n + d) cos m sin m Bln(rt + 0) , 

P "" 8in(n — mH-») " "^ sin(n — m + e^) "*' 



or 



_ tan(n + «) 



P = 



tan m tan (n 4- 0) 

— a -4- ^ — • — - — ME. 

tan m tan (n-\-d) — tan m 



P = 



tan (» + ^) • 
The direction of the tangent at any point is 
m sin (n -{• 6) cos (n -|- 5) — n sin m cos m 



sin* (fi — m-^-d) 



. msin*(n-|-d) — nsin'm. 

H . . . r-rr. Ul. 



sin» (n — m + e^) "' ♦ 
These equations give an n-tuple point at i4, an m- tuple point at B, (n, 
m) tangents at (A^ B) dividing the space into (n, m) equal parts, and 
n — m asymptotes similarly related. 

If the line through either A or B revolves in the negative direction, we 
have only to change the sign of m or n respectively in the above results. 
To find the point C where the asymptotes cut the line a, draw a vector 
w through A perpendicular to p and meeting p. Then 

w = p -|- arp. 
when X is determined by the relation 

Swp = = p* -f- a;5pp. 
When p becomes an asymptote we have 

AC= a, 

n — m 

and since this is independent of <, all asymptotes cut a at C. 



For points of inflection we have tan ^ a maximum ; where i) is the angle 
between p and a, and tan ^ is the coefficient of ia divided by the coefficient 

of a in the value of p, whence — -7-^ = gives 

(tan m — tan (n -f- •))(m tan (n + «) — n tan m) = 0. 
The first factor gives the infinite points. 
The second factor substituted in the value of p gives 

n . n tan m . 

n — m • n — m 
which shows n — m points of infiection situated on a line perpendicular to 

a through a point /), such that AD =^ a. 

ft — m 

The expressions for i4Cand AD show that Cand D lie outside of A and 
B respectively when the lines revolve in the same direction, while both 
lie between A and B when the lines revolve in opposite directions. 

For length of arc, 



-/ 



Tpdt 



dt 



_ A/m«sin«(n-|-g) + n»8in«m~2mn8inm8in (w+g)co8(n—m4-g) 

J 8in« (n-^m + d) 

If_we produce AP to i4' and BP to B\ where PA^=mTpf PB^ ^ 
nTBPf and call A^B^= X, we have 

L 



S 



J sin(n — 



m + 0) 



dt 



For the area swept by the vector p. 

2 J 2 J 8in(n — m-f-*) 



Some Notes on the Numbers of BemouUU and Euler. by G. 
S. Ely. 

[Abstract of a paper In the American Journal qf MathemaHct^ Vol. K, No. 4]. 

The article contains first formulae for the expansion of the n-th powers 

of the trigonometrical functions; then the expansion of the/y-th power, 

p being an odd prime number— of the secant is more especially considered ; 
by means of this expansion it is shown that the residues of the Eulerian 
numbers, with respect to prime moduli, are periodic : as for example, that 
the numbers end alternately in 1 and 6; and finally that the same law of 
periodic residues holds with respect to certain composite moduli. 



NOTES IN PHYSICS. 



On Professor Langhy^s " Selective Absorption/* by C. H. 

KOYL. V 

[Abstract of remarks at a meeting of the Unirersitx Scientific Association, Max 2, 1883]. 

During a series of years, beginning with 1869, Prof. Tyndall carried on 
experiments which demonstrated the great absorptive power of water, 
carbonic dioxide, and the vapor of water in the infra-red region of the 
spectrum, and which also demonstrated the n on -absorptive character of 
these substances in the visible parts. Other investigators have, almost 
without exception, reached the same conclusions, and it now appears 
beyond dispute that pure water with its vapor and pure carbonic dioxide 
deeply absorb the long-wave rays but exercise little influence upon the 
shorter. The same series of experiments proves also that dry oxygen and 
dry nitrogen either singly or mixed are almost without effect upon any 
part of the spectrum. 



Our atmosphere is composed principally of oxygen, nitrogen, watery 
vapor, and carbonic dioxide. It follows then, that when there are not 
clouds or suspended haze, the sky may be, as far as pure absorption ia 
concerned, almost perfectly transparent to the visible rays of solar energy, 
but to the longer waves opaque, to a degree dependent upon the amount 
of dissolved aqueous vapor. 

Until within a short time actual experiments upon the absorption of the 
earth's atmosphere as a whole have been of little value because of deficient 
apparatus, but since the invention and application to this work of the 
bolometer by Prof. Langley we are able to arrive at approximate results. 
In his late paper he shows that the ratios of energy in different wave-lengths 
stopped by our atmosphere are not by any means such as we should expect 
from the laboratory experiments above mentioned, but that if e^, e^^, e^^^ 
represent the amounts of energy transmitted, (e^) to our atmosphere, (e^^) 
through it on a clear day with a noon sun, and (e^^^) with a low sun, the 
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ratios will be about as follows for thre« representative wave-lengths, in 
the ultra-violet, in the green, and in the infra-red. 



X 


V. 


G. 


R. 


.376 


.600 


1.000 




868 


1208 


809 


112 


670 


286 


e/// 


27 


226 


167 



demonstrating immediately the fact that though some 64 percent, of long- 
wave energy is transmitted at low sun, only about 8 per cent, of short- 
wave radiation reaches us under similar circumstances. The intermediate 
rays are transmitted in amounts proportional to some direct function of the 
wave-length. It seems almost certain, from Tyndall'a experiments above 



quoted, that these short waves are not absorbed in the ordinary accepta- 
tion of the term. What tnen becomes of them 7 * 
In 1869, Tyndall demonstrated that if ordinary light fall upon a cloud 
of suspended matter in sufficiently great subdivision, the long waves pass 
through unhindered while the blue are reflected, and from this he deduced 
an explanation of the color of the sky. In 1880, 1 published a brief paper 
experimentally extending these results to ordinary coatings of oxides of 
the metals, projected upon charcoal by a blow-pipe flame. Prom these it 
was shown that an oxide in thin layers might reflect only a beautiful 
blue ; that if the coating naturally absorbed blue, it reflect^ in prepon- 
derance in thin layers the next longer wave-length ; and that, in fact, 
the amount and character of reflection depended upon the size of particles 
and thickness of layer. No quantitative measurements were made, but 
from the magnificent character of the blues obtained, I concluded that 
nearly all the incident light of that wave-length was reflected. Apply- 
ing this theory to the sky we have an explanation not only of its blue 
color and of its sunset tints, but also of Prof. Langley's results that through 
the lower air, full of these floating particles, the rays of shorter wave- 
length do not penetrate. It is not selective absorption ; it is selective 
reflection. 



COMMUNICATIONS TO THE HISTORICAL AND POLITICAL 

SCIENCE ASSOCIATION. 



Spanish Plots in the SouOmedj by C. H. Shinn. 

[Absirmct of a paper read at a meeting of the UniTenity Historical and Political Science 
Aaeociation, March 9, J888J. 

The region studied was that south of the Ohio and west of the AUegha- 
nies in the period from 1780 to 1808. 

The paper was an attempt to describe the intrigues of Spain to disrupt 
the American Union. The social and political condition of the South- 
west at the close of the Revolutionary war was described, and the claims of 
Spain were deflned. The development of discontent in Kentucky and Ten- 
nessee was encouraged by Spain's subtle and three-fold policy of (1) 
annoying restrictions to American citizens as such ; (2) generous con- 
cessions, contracts, and monopolies to colonists and secret friends ; (8) 
promises that she would help maintain an independent Western Republic. 
The development and final failure of this secret policy were traced. 

The correspondence of Mird and de Carondelet, successive governors 
of Louisiana, with their subordinates and co-conspirators on American 
toil, the nature of their plots and the nearness of their success, were con- 
sidered. Indian combinations on the frontier of Georgia, the great Yazoo 
land schemes, Sevier's "State of Frankland," the various important 
political movements of the time and the motives and character of the 
leading plotters were examined. Jealousy and lack of confidence were 
shown to have existed. General Wilkinson's speculation, tobacco syndi- 
cate, receipts of Spanish gold, cipher letter^ to Mird, and other schemes 
seem, in the light of all attainable evidence, to have been dangerous and 
disloyal. His associates and their methods of '* creating public sentiment " 
were described. The general conclusion was that all pensioners of the 
Spanish government, and many others deserved punishment at that time. 
The evidence of the Louisiana records and contemporary testimony bear 
heavily against the adroit Wilkinson. 

In 1796, while the Treaty of San Lorenzo el Real was being negotiated 
(signed October 27), Judge Sebastian met Don Oayoso, a Spanish envoy 
at New Madrid, and discussed methods of separating the West from the 
Union. In 1797, Baron Carondelet sent Thos. Power to Lexington, Ky., 
with a letter to the conspirators, which, in brief, (1) advised his friends 
in the West to form an independent republic ; (2) promised that the troops 
of the new government should be armed and equipped by Spain, and paid 
$100,000 in gold ; (8) advised about boundaries ; (4) promised aid against 
the Indians ; (6) agreed not to interfere with the framing of laws ; (6) 
the envoy declared that Spain did not intend to carry out her treaty obli- 
gations. The conspirators found themselves too weak to venture to make 
these proposals public. Lesser intrigues continued till the purchase of 
Louisiana in 1803. 



The conclusion, after weighing the evidence against the oonspiraton , 
is that their plots were more nearly successful than i| commonly supposed, 
though they were neutralized to some extent by British and French machi- 
nations during the same period. It is also believed that the region under 
consideration, at the period named, presents a comparatively untouched 
field for historical inquiry. Hitherto it has been abandoned to mere an* 
nalists. It deserves such literary treatment as Francis Parkman hai 
bestowed upon the French r^ime in the Northwest. 



Immigration^ by C. H. Shikn. 

[Abstract of a paper read at a meeting of the UoiTersitT Historical and Political Science 
Association, March 16, 1883]. 

In this paper were discussed the more important questions connected 
with the right of the individual to change his dwelling place, and transfer 
his allegiance from one government to another ; also the effect of immi- 
gration upon the United States. Three cases of migration were- consid- 
ered : (1) that of a man moving from one county of a State to another 
county of the same State ; (2] that of a removal from one State to another ; 
and (8) that of a removal from one country to another country. The con- 
clusion was that the right of an individual to leave his native land is 
absolute; but the country to which he offers himself has the right to 
decide whether he is a desirable citizen. The exercise of this right is 
among the duties of a goverhment. Complex social and political ques- 
tions are involved. The evils of over-population, leading to emigration, 
the effect of great disasters, and other causes transferring population, were 
discussed. The arrivals of 1881 (669,481) were considered (1) as regards 
nationality and race ; (2) as regards sex and occupation ; (8) as regards 
effect upon the national life. The causes of the preponderance of the Ger- 
man element were analyzed. The occupations, and sections of the country 
that chiefly absorb unskilled labor ; the effect of surroundings on the new- 
comer ; the questions of climate and native vitality ; the probably wise 
limits of immigration were next considered. Attention was drawn to 
possible changes in industrial or commercial centers, and to the disturbing 
influence of trades unions. The end of this great migration to the United 
States is not far off. Renewed colonization, on a large scale, of the 
world's waste places is everywhere foreshadowed. Recent political events, 
reports of exploring parties, organization of great commercial companies, 
all point towards this end. 
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The Office of Publie Prosecutor^ by F. J. Goodnow. 

TAbstract of a paper read at a meeting of the UniTersitx Historical and Political 
Sdence ABaociatlon, May 4, 1888]. 

The paper began with a discussion of the two chief methods of pro- 
cedure in criminal investigations, the litigious and the inquisitorial, and 
of the application of these methods in the systems in vogue in France, 
England, and Scotland. Especial attention was given to the historical 
development of the office of public prosecutor in England and in Scotland. 

In most of our American commonwealths and in the judicial system of 
the national government, there is a minor prosecuting officer, who in 
most cases is called the district attorney, in others the state's attorney, 
commonwealth's attorney, county solicitor, circuit solicitor, prosecutor of 
the pleas, deputy attorney-general, or assistant attorney-genera). This 
office was not brought with us from England, as there was none such there 
at the time of the colonization of America, or even in 1776. The origin 
and development of the office can be discovered by an examination of the 
statutes, especially of the older States. In each of these, except Connec- 
ticut, there was in 1776 an attorney-general. As the business of his office 
increased, other attorneys were deputed to perform his duties at times and 
places at which he could not be present. In Virginia, a law of 1788 
provided for the appointment of such deputies by the attorney -general 
himself. In 1800, it was provided that they should be appointed by the 
courts respectively, a second step in their development; their duties were 
still confined to the lower courts. In 1808, the system was extended to 
the higher courts; in 1867, the office of commonwealth's attorney was 
made elective. 

The course and extent of the development of the office in each of the 
thirteen original States was described. An account of the tenure and 
duties of public prosecutors in all the present States was given. The 
introduction o( the office into the judicial system of the national govern- 
ment by the Judiciary Act of 1789 was accounted for; it was undoubtedly 
borrowed from the State governments, under which it had by this time 
become partially developed. 

Statistics were given to show that under the Scotch system, with an 
official prosecutor, the number of innocent persons who suffered lengthened 
imprisonment was, in the average of three years, only one-eighth of all 
persons detained in jail for trial by the crown counsel, whereas under the 
(former) English system, the proportion was one-third. 



The Income Tax in the United States, by H. W. Caldwell. 

rAbstract of a paper read at a meeting of the UniTeraity Hiatorical and Political 
Scleoce Aasociation, May 4, 1888.] 

The Act imposing an income tax became a law July 1, 1862, and was 
not finally repealed until 1872, although, in the meantime, it underwent 
many modifications. There seems to have been very little opposition to 
the income tax. Some discussion occurred in Congress on two phases of 
the bill : whether all incomes should be taxed, or whether small incomes 
should be exempted ; and second, whether the rate should be uniform or 
progressive. The decision was in favor of an exemption, and all incomes 
below $600 were not to be taxed. Afterward the exemption was raised 
to $1,000, and then to $2,000. 

The tax was progressive from 1868 to 1867, but from that time until its 
repeal the rate was uniform. In this respect, the same policy was pur- 
sued as obtained in other countries, tending everywhere to a uniform 
rate. The original policy of progressivity was adopted on account of its 
support by Charles Sumner, and on the authority of the French econo- 
mist, M. Jean Baptiste Say, who argues that a tax of ten per cent, on an 
income of $10,000 will not occasion a greater degree of sacrifice than a 
less rate on smaller incomes, or a higher rate on larger incomes. How- 
ever, there is danger of abuse of this principle, and justice seems to demand 
that the rate should be uniform. 

The first bill imposed a tax of three per cent, on incomes between $600 
and $10,000, and five per cent on incomes over this amount. By the 
amendment of 1864, the rate on incomes between $600 and $5,000 was 
five per cent ; between $5,000 and $10,000, seven and one-half per cent., 
and on incomes over $10,000, the rate was ten per cent. Further modifi- 
cations were made until the last two years, 1870 and 1871, when the rate 



was two and one-half per cent., and the exemption was $2,000. There 
does not seem to have been much complaint about the income tax during 
the first few years of its imposition, but from 1867 numerous charges 
were made against it. 

By an amendment of 1864, each person liable to the tax must make his 
returns under oath, while under the earlier law no oath was needed, 
unless demanded by the assessor. Also, by this law, penalties were 
imposed for neglect or refusal to pay the tax, and for delay in payment. 
But the most important innovation on the original law was made when 
every person was allowed to deduct the exemption and pay only on the 
excess. This principle seems so manifestly just, that we can only wonder 
that it did not prevail at first. But such was not the case ; neither was 
it retained in the later law of 1870. 

In this country, the amount of income was determined by self-assess- 
ment, while in Oermany the officers make the estimates from apparent 
resources ; but that the former method is the better is shown by a recent 
trial of the system in Berlin and Hamburg. 

The total amount paid in income tax was $376,290,400.67 ; other sources 
of internal revenue, $1,259,445,718.06; customs duties, $1,678,460,613.84 ; 
total revenue from 1862 to 1872, $8,209,196,732.07. 

The above figures show that about eleven per cent, of the taxes col- 
lected for the years 1862 to 1871, inclusive, was obUined from the income 
tax. Now, when this tax was removed, one class was largely relieved 
from taxation, and the burden was thrown on the people according to 
their consumption of the taxed articles ; but such a tax bears more heavily 
on the poor and on the middle classes than on the rich, hence an income 
tax is needed to equalize and supplement other taxes which bear especially 
on the poor. 

By comparing the income tax of 1866 with that of 1867, it is found 
that 220,000 persons had an income of between $600 and $1,000; and in 
1867, 50,888 persons had an income of over $6,000. The cost of collecting 
was probably not much over two per cent., and certainly not over three, 
and as the average cost of collecting all taxes was over four per cent., 
this Ux comes nearest Adam Smith's fourth canon of taxation. The 
usual objections to and arguments for an income tax were brought forward 
in this country, but no new principles were developed. Finally, under 
the present system of taxation, the people are bearing burdens almost in 
proportion to consumption, which violates the first principle of equal taxa- 
tion, namely, equality of sacrifice. 



Taxation in Maryland, by C. M. Armstrono. 

rAbstract of a paper read at the meetings of the UnireraitT Historical and Political 
Science AnociaUon, May 18 and 2S, 188SJ. 

The object of Maryland legislation on the subject of taxation seems to 
have been to require a direct contribution to the public treasury Arom 
every person in the State who enjoys any pecuniary revenue, or who owns 
property of any value. But the law falls far short of accomplishing this 
purpose. Many persons enjoy large yearly incomes, profits, and earnings, 
on account of which the State receives nothing directly or indirectly. 
Ground rents are a clear profit to the owner of the ground, and he pays 
no tax at all, much less a tax * according to the revenue he enjoys.' A 
number of professional men earn $20,000 a year, or even more, and pay 
no taxes. On the other hand, the owner of leasehold property in Balti- 
more city is required to pay a tax which often amounts to 25 per cent of 
his net income. He must own nearly half a million dollars worth of such 
property in order to derive a net income of $20,000, and on this he will 
pay nearly $7,000 taxes. Yet, while this is true, the owner of this class 
of property does not, as is generally supposed, pay the largest tax in pro- 
portion to his income. This undesirable distinction is reserved for the 
holder of State bonds, who, if his bonds bear 6 per cent., pays 25 per cent, 
of his net income therefVom in taxes. But if tiiey bear only 4} per cent, 
interest, his taxes amount to nearly 27 per cent, of the income. And this 
class of property is strictly assessed at its full value every year, while but 
little real estate has been assessed since 1876, and this for the most part is 
assessed at less than its actual value. The case of shares of stock in cor- 
porations is much the same as that of State bonds. 

An adjustment of the rates of taxation so as to bear most heavily upon 
those presumably least able to pay is a marked feature of the Maryland 
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•ystem. It is so with the tax on the State bonds. It is true of the traders' 
license-tax, which amounts to 1^ per cent, of the value of the stock where 
the dealer carries an amount of the value of $1,000, and, as the value of the 
stock is greater, the per cent, paid in taxes is less, until on a stock of the 
value of $40,000 it is only f of 1 per cent. The rates for some other 
licenses, as wholesale liquor dealers, to keep an ordinary, &c., are arranged 
upon the same principle. 

There is a popular idea that all, or nearly all, of the revenues which 
come into the State Treasury are derived from the direct tax of 18f cents 
on the hundred dollars ordered by the statute to be levied annually on 
property and gathered by the collectors. This is an error. The State 
derived from this source during the fiscal year which ended Sept. 80, 1882, 
$898,867.18. Of this sum, $789,128.15 were paid through collectors, and 
$109,789.03 were paid directly to the State Treasurer. The license taxes 
yielded $517,354.69, and other taxes, as on commissions of executors and 
administrators, collateral inheritance, &c., $207,970 56. These taxes found 
their way to the treai»ury through various channels, some directly from the 
taxpayer, some through clerks of courts, &c. 



The Revised Tariff in Us relation to the Economic His^ 
tory of the United Slates, by Talcott Williams. 

f Abstract of a paper read Maj 80, 1883, before the Semioary of Historical and Political 
Science.] 

The Revised Tariff (Act of March 3. 1883,) bears the same relation to 
our economic history which the tariff revisions of 1824 and 1828, and 
accompanying changes, bore to the industrial development which began 
with the close of the war of 1812. Any discussion of the tariff history of 
this country necessarily begins with the close of a struggle, in many 
senses our second war of independence. Before that time, as Benton 
says, protection had been an incident, since then an object. 

Aside from the great change wrought at this period in the trade and 
commerce of the world by the freedom and peace of the seas, and the 
consequent growth of shipping, which brought our Atlantic coast nearer 
Europe than it had ever been before, the United States itself passed through 
three great changes. Its position as a food- producing nation became 
clearly defined during the Napoleonic wars. Embargo and war together, 
its manufactures grew apace under a prohibition of foreign imports for 
six years, and at the same time they passed through the general change 
following the introduction of machinery, which substituted factories and 
powerful manufacturers for the individual, and therefore weak, industries 
of the domestic loom and forge. Lastly, the revolt of the Spanish Ameri* 
can colonies was accompanied by a period of disorder which lessened 
their commerce and deprived our seaboard of a trade relatively and often 
absolutely larger early in the century than it has been since, leaving the 
exchange of food products with Europe the typical characteristic of our 
commerce. 

Those changes combined to render the period which began in 1814, 
and whose tariff legislation commenced with the Act of 1816, a period 
controlled by conditions still current. The Act of 1816, whose specific 
terms and careful schedules make it similar in form to the Tariff now in 
force, many of whose phrases are drawn from it, and differing from any 
preceding it, was drawn under the influence and direction of manufac- 
turers who found their industries, already in operation, seriously threat- 
ened by the large imports of 1815. Here, as elsewhere in our history, 
protection is obtained after an industry is started. 

High duties have rarely been granted in the United States, for protec- 
tive purposes in specific cases, until some manufacture asked them. Begin- 
ning with relatively high duties and an expanded currency, manufac- 
tures had, for a brief period, apparent prosperity. Serious depression 
ensued, and as the administration and effect of a tariff had by this time 
secured public attention, higher duties were demanded in 1820 and sub- 



sequently. Pending these demands, and succeeding a remarkable increase 
in our production of breadstuffs, there came a period of prosperity, of 
cheap money, in which a portion of the national debt was funded at a 
low rate, and a remarkable expansion of means of internal communica- 
tion took place, the Erie Canal being opened. This succession of events, 
which closely resembles the period succeeding the tariff legislation of 
1867, led to a demand for revision, and when granted by Congress, con- 
flicting opinions resulted in an Act satisfactory neither to protectionists 
nor free-traders. 

From the Presidential election in 1844, closing this period, when Penn- 
sylvania was carried by the cry of *» Polk, Dallas, and the tariff of '42," 
no great Northern State was carried by a tariff issue until 1880, when the 
Bepublican party owed its success chiefly to the appeal made, in the 
closing week8 of the canvass, on this issue. The Congress then elected, 
had a working protectionist majority in the Senate, while the House was 
overwhelmingly for protection. When it met, in December, 1881, no 
doubt existed that if any changes were made in the tariff, they would be 
in the direction of higher duties. Weeks passed without action, and it 
was finally decided, in March, to report a bill confining the necessary 
reductions of revenue to internal taxes. Meanwhile, short crops had 
raised the price of food fifteen per cent., decreasing enormously the free 
share of the national income available for the purchase of manufactures 
after food and rent are paid. But of our adults, at least five-sixths buy 
their food. The increase in the cost of food decreased the sale of manu- 
factured articles, and raised food imports for 1882, to $47,949,646, exclu- 
sive of sugar, spices, tea and coffee. The distress caused by high food and 
the low sales of manufactures, led to a demand for action on the tariff, 
which took the shape of a commission for investigation in the recees, and 
a report at the next session, a proceeding which practically made the 
general election of 1882 an appeal to the people on this issue. This appeal 
was taken at the end of a crop year (1881-2), in which there had been 
grown, as compared with I881I-I, three-fourths as much wheat, two-thirds 
as much corn, potatoes, and pork, one-seventh less cotton, and everything 
else in proportion. While the acreage of cereal crops was one-third 
larger than in 1877, the total cereal crop was smaller, so that 80,000,000 
acres were cultivated without increased return. Wool and cotton manu- 
factures were depressed, and the visible supply of print-cloths doubled in 
six months. Pig iron remained stationary, but steel rails fell from $60 
to $45 a ton. Strikes failed to advance prices, and some trades, like rub- 
ber, found it wisest to suspend altogether. When the railroad reports 
came in, it was found that the New York Central had not earned its divi- 
dend, the eastward tonnage of the trunk lines for 1882, to September 1, 
was two-thirds that of 1881, and, as a result of all this, the aggregate fall 
in stocks from July 1, 1881, to September 1, 1882, was greater than for two 
years after September, 1878. These causes produced the Revised Tariff, 
which, like all other tariffs, was a result and not a cause. When Con- 
gress met, the blind pressure for a revision had taken shape in an intelli- 
gent demand for lower raw materials. The draft Act submitted by the 
Commission, enabled both Chambers to take up the discussion of a new 
tariff pari panBu, and the evidence presented gave a larger body of facts 
than Congress has ever before had in acting on customs duties. The Act, 
as finally passed, failed to meet the demand for lower raw material on 
iron ore, in many other respects it did, and in precision it was a great 
advance on any previous tariff. From a protectionist stand-point, it was 
notable for its admission that some industries had had enough of protec- 
tion and could stand a reduction ; it is remarkable in our economic his* 
tory for the resumption of economic influences in our legislation, inter- 
rupted by the demands of slavery for solution, non-sectional votes being cast 
on a tariff question for the first time since 1828. Its political lesson is 
the promise and prophecy it carries of additional reductions as inevitable 
in the near future as in 1888. 
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On the Rdtttion of BUaltrai Symmetry to Function, by 
E. M. Uabtweli.. 
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The correlation oC bilnlerkl Bymmetrj In itrncture with bilaterftllj 
«qiial runctions in the bodiei of vertebrate*, especially man, wtA takea 
M the general topic of this paper. 

Attention was called to the clear recognition on the part of the ancienta 
of the dUproporlionate poweri of the two Bidet of tha body. Au^rian, 
Sgjptian, and Greek aculpturea for the greater part depict right-handed 
mem and in some instance! the right side of the bod; i) repre«enled ai 
•symmetrical with the left. Tbe speculatioDs of Plato and Aristotle, of 
Hyrtl, and of Cbarles Reads, were Instanced as types of the various 
hypotheaea advanced to eiplaio right and left-handedness. Ohservationa 
iDftde by scientist! upon the differences in color maTlilngs on the two 
tides of the body, in dugi and hones ; upon the Inequality of the right 
and left aides of the skulls of civilised races; on the disproportion, as 
regards sixe, the number and depth of convolutioiu. and the number 
of motor Sbrea, found to exist between the right and left tide* of the 
human brain ; and upon thediB*erences in the functional powers of tha two 
eyes of a single person, were cited u tending to show that unequal and 
unbalanced functions accompany asym metrical organs. It was held that 
asymmetry, and tbe inequality of function correlated with it, ii to be 
Bccounied for a* a variation, due to speciHlizittion, from the normal type. 
Tbe ancient views of the offline of the brain, based upon tbe doctrine of 
animal, vital, and natural spirits, were contrasted with the modern theory 
of localization of the functions of tbe brain, based upon the study of Its 
anatomy, physiology, and pathology ; and the principal arguments for 
and against tbe notion that the brain Is a double organ, were outlined. 

The main portion of the paper consisted of a preliminary report of a 
research conducted by the writer at the suggestion of and in conjunction 
with Dr. Q. Stanley Hall. In this investigation, which was still in pro- 
gress, it had been attempted to determine, in some degree, the nature and 
extent of the functional differences between the two sides of the body in 
right snd lon-handed persons. 

The results of the investigation may be stated as fallows ; 
A. — (a). If a person lit, with liii eyes shut, t>efore a table upon which at 
an arm's length from htm a measuring rod is futened in a borizontal 
position, and attempt to make, with his indei finger*, exactly equal 
and simultaneous excursions along tbe rod from its middle point ; that 
person, if he be right-handed, will generally make wider excursions to 
tbe right than to the left ; while if be be lefl*handed, tbe excess of error 
will be toward the left. {b). The per centage of error increase* to a 
distance of from SO to 40 c. m. ttom the middle point of the rod, and 
then diminisbea. (e). Tbe movement in tbe above case is made from 
the shoulders, the arms and hands being fiilly extended — but if the 
movement be from the elbows, or the wrists, or simply with the index 
fingers, the excess of error subsists in the same sense hut not in tbe 
same degree. [H]. Inasmuch as the excess of error is scarcely affected, 
if, Instead of making simultaneously impulsive movements, the attempt 
be made to make tbe excursion of tbe second hand equal Id that of 
the first, immediately tbe excursion of the flnt hand la completed; 
it would seem that a difference in the amount of central innerva- 
tion fur the rigbt and left sides is the chief factor in producing the 
excess of movement of the stronger side. 
B. — ("). If the person observed, wilb his eyes open, stick a pin with one 
hand into a measuring rod fastened as described under A, on the same 
side of it4 middle point as the hand that bears the pin, and then attempt 
with tbe other band, even after careful sighting, to measure off an 
equal distance on tbe other side of the middle point of tbe rod, there 
will be an excess of error to the right if he be right-handed, and vie* 
vtraa. (6). The error of the eye in Judgments of distance to the right 



or left of the middle point of the measuring rod ii, within the field of 
direct vision, constant and in the same sense as the error of the hand 
in simullaneoui, impulsive movements, (e). The error of the eye la 
greater in tbe field of indirect than in tbe field of direct vision. 

C. — If the experiment be made exactly as in tbe first case described under 
A, with the exception, that impulsive movements be made with tha 
right and left hand alternately leading at an interval of one second or 
four seconds in advance of the other, then — (n). The excess of error is 
far greater than in the case of simultaneous, impulsive excursions. 
(A). Tbe error is in a sense opposite to that given under A. {e). The 
excess of error i* greater for tbe left band, in right-handed persons, 
than for tbe rigbt. and viet veria: and this excess for tbe lefl Is greater 
when the right leads than when tbe left lead*. 

D. — If a person, with hU eyes shut and bis arm* and hands extended, 
attempt to bring the middle points of tbe tip* of two tfaimble*, equally 
weighted, and peculiarly armed for the purpose of securing a grapfatcal 
record, together by simultaneously Impulsive movement*, it is found — 
(a). That symmetrical movements are more exactly executed when made 
In a plane continuous with tbe median plane of tbe body, and above and 
In front of tbe bead, than when made to the right or lefl of that plane. 
[b). Tbe right hand In such movement* in the median line take* a posi- 
tion in advBDceof and above the left among the right-banded, while tha 
left is similarly advanced above tha right in the ease of the left- 
handed. 

E. — By using a dynamometer designed to test and record the clenching 
power of the hand, it was determined that — (a). A maximal clenr^hing 
.movement with one hand is weahened if asymmetrical maximal move- 
ment be simultaneously made with the other hand ; but that a maximal, 
simultaneous, unsymmetrical movement has no effect, (b). Suhmatlmal 
movements have an effect opposite to those of maximal movements, in 
that they produce summation and not weakening. Tbe right hand in 
dexterous persons his more power of interference with the left than 
the left has with the rigbt; and tbe reverse i* true in case of the left- 
banded. Fatigue reduces the error of the stronger hand more than the 
error of the weaker band. 

F. — The reaction time of the stronger side. i. «., the right In the rigbt 
handed and the left in the lefl-banded, is longer than tbe reaction time 
of tha weaker side. 



On Ciliated EpUhdium in the Human Kidney, a Note by 

A. H. TUTTLE. 

Igor tbe CnlTsnltr BclcDllOc Amdatlon, Apiil 



Ciliated epithelium, long known to exist in tbe renal organs of the 
tower vertebrates, has recently been detected in the kidneys of several 
mammals by Klein and others. The fineness of the cilia and the small- 
oesB of the lumen of the convoluted tubules in mammals render their 
demonstration comparatively difficult, and it Is essential that material em- 
ployed for Ibis purpose should be put into hardening fluids while perfectly 
fresh ; a condition In wbicb the human kidney is not usually obtained. 

An opportunity recently occurred of examining a number of human 
kidneys obtained in an unusually fresh condition at post-mortem exami- 
nation* of smallpox patients. The parenchymatous swelling of tbe renal 
tissues occasioned by tbe disorder enlarging the lumen of the tubules, 
and rendering tha structural element* unusually distinct, the examination 
of exceedingly thin sections (mounted in glycerine) witb a Zeiss onc- 
twelflh homogeneous immersion objective showed plainly the presence of 
cilia upon the epithelium of portion* of the convoluted tubules. 

A fuller account will be published in tbe forthcoming number of Xj^udtM 
fr«m tht Biological Laboratory " of this University. 
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CORRESPONDENCE. 



Extracts of Letters to Professor Stlybstbr, from Mr. J. 
Hammond, of Backbarst Hill, Essex, EDgland. 

March 14, 1888. — ... As the matter now stands, it seems to me that 
in order to obtain correct resalts a generating function for syzjgants is 
required as well as one for covariants. It would not be difficult to write 
down such a G. F.* for syzygants of degree 5 for any Quantic, but how 
can all syzygants whose degree is higher than 5 be found ? I cannot tell. 

What was called the automatic method of tamisage in my letter of 
January 28, suffers from this perhaps more than the method of the 4th 
section of your memoir on subinvariants. I give the tamisage by this 
method for the Cubic, Quartic and Quintic that you may see an example 
of the work : Multiplying both numerator and denominator of the repre- 

l + a»a:» 



lentatiye generating ftinction 

1 — a«a?« 



(1 — a*)(l—a«a;»j(l — aa:») 



by 1 — a'aj* we 



have -r: -rrrz r-rrn T^^^ TIT' whlch may be called a ftilly 

(1 — a*)(l — a*ar»)(l — ax^)[\ — a*x*) 

representative form of generating functions, inasmuch as all the ground- 
forms are represented in the denominator and the only syzygant in the 
numerator. Similarly the fully representative form for the Quartic is 

X^a^x^* 

(1 — aa)(l --a»)(l — a«x*){l — aa?*)(l — o»a:«)* 

The case of the Quintic is far more complex, but here it may be proved 
that any ground-source of weight w is of lower degree than that ground- 
syzygant of the same weight whose degree is a maximum ; and if the 
postulate were true any ground -source of weight to would be of lower 
degree than any syzygant of the same weight We are now led to reject 
all terms of the numerator of the representative generating function, 
except those in the first positive block. The remaining terms are 

1 H- a«(ar« -f a?» +«») +a*(ar* -t-a:«) -t- o»(a? + a?» -t- Jr») -f a«(a;« -f-»*) 

Multiply now both numerator and denominator by 1 — a*x*^ rejecting 
negative terms in the numerator ; this destroys the terms a^x^^ a^x^y a^x^, 
a^^x^fVad a^^x^f and places an additional factor (8.8) i. e, 1 — a*x* in 
the denominator. 

Continuing the process with (8.5), (8.9), (4.4), and (4.6) instead of (8.8) 
each multiplication will only destroy a simple term in the numerator ; and 
there remains in the numerator 
l-}-a»(ap-fa:»+a:»)+o«(a;«-f »*) + a'(arH-a?»)+a«ar«+a»a:»-|-ai»a;« 

Continuing the process with (5.1) destroys the terms a^x^ a^^x*, a^^x*f 
a**x', and a^^x^. 

There is now left in the numerator 

1 -t- o«(x» + a?») H- a*(x^ -f »*) + a»(» -t- x^) + a^x* 
+ a^x* -|-aiia?-|- a^^x+a^K 

If the process were now continued by multiplying by (5 8), (5.7), (6.2) 
.... each step would only destroy one term in the numerator and intro- 
duce one factor in the denominator, and so the process is at an end. 

There is a rather absurd erratum in my note of December 4th, for repre- 
titniative ground-form read reprewntative generating function. 



^GeneratiDg Functioii. 



April 16, 1888. — . . . Every spare moment of my time has been spent 
in searching for a method of finding the syzygies of Binary Quantics. 
This method I believe I have found for the Quantic of the infinite order, 
but I anticipate considerable difficulty in distributing the syzygies among 
the lower Quantics. 

In Yol XIII. of the London Mathematical Society's Proceedings and in 
another paper not yet published, I proved that the symmetric functions 

. = satisfy the differ- 

X' X' X' 

ential equation 

provided no unit occurs among the indices l, m, n, eie.f 



2a'/3~y« ... of the roots of 1 — ^ +^ — ^ -f- 

X^ X* X* 



i. e, such symmetric functions are subinvariants ;' as I learned from your 
memoir on subinvariants. 

I am afraid that I cannot put the thing before you in a manner at once 
short and intelligible, but by following up this hint I have obtained the 
same generating functions as aregiven in sec. 4 of your memoir for degreea 

^'*- rr^*' (l-ar«)(l-ar«)' (1 -ar«)(l-a:»)(l -x*) / *""* 
passing on to degree 5 found the same results as given in my letter of 
March 8th. After that I went on to degree 6 which I have not suffi- 
ciently studied yet but in which I found several syzygies (none of them 
so far as I can remember new). 

The following simple examples may illustrate my method of working. 

Denote 2a';3«»y» . . . by (^, m, n, . . .) 

Then (8) (2.2) = (5.2) + (8.2.2) 

(2)(8.2) = (5.2) + (4.8) + (8.2.2) 
gives a syzy^y of deg. 5, wt 7, 
(8)»=(6)+(8.8) 
(2j» = (6) + (4.2) + (2.2.2) 
gives a syzygy of deg 6, wt. 6. 

In these examples numeriea! multipliers are neglected. 

In considering degrees 8 and 4 it is shown that (8.8) and (4.8) are 
ground- forms. I am now in some difficulty ; I cannot arrange the results 
I have from time to time announced in anything like a connected form, 
BO that I cannot help thinking that my next paper when it comes to be 
written out will be a sadly disjointed and incoherent affair. I will try 
once more to put these things in a connected shape, and if I am still un- 
successful will send them as they are " with all their imperfections on their 
head ; '* but they will be little better than rough notes. 

P. S. — April 17. — I have an idea not very clear at present that it will 
eventually be possible to obtain all the ground-sources of a given degree- 
weight both in number and position and that when this is done to each 
ground-source will correspond a given partition of the weight not con- 
taining a unit. Thus for deg. 8, wt. 9, there will be the two partitions 
(8.2.2.2) and (8.8.8), the first of which corresponds to the cubic proto- 
morph of wt. 9 and the second corresponds to a cubicovariant of the 7-ic 

If I can only distribute the ground-sources and syzygies properly among 
their respective Quantics I think there will be no difficulty after that. 



Extract of a letter to Professor Sylyxstxr from Professor 
Catlet. 

Cambridge^ April 6, 1888.— It seems to me that in the N. G. F.« there 
is no possible way of taking account of the syzygies which present them- 
selves in defiance of the fundamental Postulate, but that this can be done 
with the R. G. F.f—in fact that the R. G. F. is capable, what the N. G. P. 
is noty of telling the whole truth. Take the quintic ; in the developed 
N. G. F. we have a term 4a<a;^, and there are In fact of this deg-order 8.4 
the four terms h^g^ bm, dj^ gh, [a, 6, e . . . lo the 28 covariants], and theio 
being in fact asyzygetic, we have in the B. G. F. a term 

^Ji^-''9^)-' (gee lOth Memoir)t ; 

1 — a.l— 6.1 — c.l— ^.1 — ^.1— u ^ '^* 

but suppose there had been a syzygy between b^g^ bm, <(;, gh — and con- 
sequently for the deg-order 8.4 a new covariant z ; then the term in the 
B. G. F. might have been* written 

g(l — g^«) 

1 — a. I — b. 1 — c. 1 — ^.1 — ^.1 — u' 
and the new form of the R. G. F. would have put in evidence the 24 
covariants a, b^e , . , w and z. Of course, writing therein s^^a^x*, we 
should obtain the N. G. F. in its original form, and there would be no 
longer any trace of the new covariant. It would thus seem that the true 
question is that of finding the expression of the R. G. F., but to do this 
we require first to know the number and form of the extra-sjcygies. . . . 



* Numerical Generating Function, 
t Real Generating Function. 
X On Quaniics. 
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.0FglfSBSITr CIBCJJLABS.. 
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The Peabody Library SuMiii^ 

itterlf erroneooi aud nii>1eadin£,'lD regard to tbe capiacltj 

lis llWry building, have been wide^r oireulatad, and I bkve 

lly ui^fd to correct them. In tfaciM itatementi the capaoitj 

^t iX^IM.OOO Tolumea and tbe coat of itorage at S2 pep 

«rf ooe drtrefully over the calculalioni once more, and Sqd 

jf'tbe main hall for booki Jo.^^tOO.OOO ynhimea, allowing 

but efgbt.'MrB.inea tp the running foot OB,'.the actual ibelTing ^-~ all that 

ojit.iitrfgi Valunies will permit. Th* 6Uier rooms in which Iwoka'^ u?'' 

•lored wHVbold, on the same biuia of K^^ki to the foot of actual BhelTlng, \ 

iftiVM volumea, making the capaci^of tbe library 828,000 volume*. 

. ... ''The eo«t of the flre-proof marble Wing containing the library, ineludiDfc 

.- vabelving and furniture, wag $^42^>90. Seren-fifleeDlbs of tbli wing, by 

' i «atual iuor measurement, ixf 'o&upied by art gallerie* and lecture halla ; 

i -'.-a^ aiuat have coat at leaitToW'tbird of the whole, or $114,000, leaving 

'\}i' t^ftactual cost of the librar;^;building |:;28,00O, or lep than 70 cents pec 

■"■^■'; ^lume for lioTagoiDiteal^lit. . . 

■i .* ' .'^^'^Ut.tHJ capacity of ribritriea 1b luiially estimated tti^ the baeti of 10 

'' ' '.bpak»)to the jigifiira foot ofih'elvtnginitead of 8 booka lo iherumitfif foot. 

m' I^il lltnar/i^'pn account. of its many foiios and other large books, 

■".v',:BfVti;ge^at '^itfsent but S volumes to the running foot. Allow 10 books 

./'•.'^Lthg/rlinn'if foot, and tbe reiult will be a capacity of 110.000 volumee 

^ - iiid a cMt of 66 Ofnts p. volume far itorage ; but make the uiual count of 

a^. 'Utatsea an<£[4As*CMV of atorage 45 cents a volume. In regard to tbe 
'J^T-Vftfiement tSil CbilVibrary is so constructed that it can never beMlarsad, 
- '. /* ii niay be saf^^^lul the lecture balls and art galleries can all be thrftwa 
.•''• -'Tntd'it, and .A|^ttf capacity for books b« more than doubled. 



After haying given many year* to the study of library economy and 
library architecture, alter having visited nearly ell the great libraries of the 
world. Mid examined plana innumerable of both the old and new styles of 
building, I have been forced to the conviction, that, for any library, like 
thatof a university, where the readers are to have access to the shelvea, the 
central hall with surronnding alooves i* by fiv tbe most convenient and 
tbe most beautiful of all library structure* ; and that it can be made as 
^eonomidil a* any yet devised which will famish the same amount of 
light; MP, and general accommodation to reader* and attendant*. It 1* 
. t)4 only form of library that admit* of fine architectural proporUon* and 
.decoration; and surely tbe letting* and surrounding* of books are as *uil*- 
ble for ornamentation, are as legitimate objectson which to display artii- 
tia beauty and taste as title-page*, paper, print, margins, and bindinga. 
A grand bait, filled with the gathered wisdom of age* visibly set in aloove* 
chaiitety but richly ornamented, will Impress the young student with a 
respect for books and a sense of their importance which he will never 
forget, and which no multiplication of " stacks Twill ever give. I can 
but think Uiat tbe present rage for ■■ stacks " and .^arebousa packing* — 
fltonly for popular circulating libraries — is a teblporary mania which 
must soon pass away. Tbe falling of dirt and the rising of heat through 
the perforated or grated floors required for light Id the warehouse plaii of- 
building, and tbe danger of leakage and drip from glass roob placed over ' 
the books, are fatal objections to their use. Solid floor* alone, a* thi* 
library has shown, will keep the highest alcove* at a* low a temperature 
as the lowest, and that is a fact of the utmo*t importance in library 
architecture- 



PauBopv lasTittm, Mag ti, itB*. 



N. H. M0BI80N, . 



THE DIRECT INFLUENCE OF GRADUAL VARIATIONS OF TEMPERATURE 
UPON THE RATE OP BEAT OP THE DOQ*S HEART. 

By H. NEWELL MARTIN, M. A., M. D., D. Sc. 



' ■* .' (Abrtnot.RprlDMd ftoB the Pnnadlup of 

; *■ . lWtb4 Inveatigstionsdeecribed, the method j)f. experiment was such a* 
.^ ',.' tO'completely iaolate physiologically tb(( h«art'of the dog from all the 
"•*i rest of the body of the animal, lungs except. ' ".'/ 
,^|J" \ ^il.w^atcompliBhcd by occluding the lightynd left carotid andiub- 
'. if. el4vian arteri^, the aorta just beyond the origin of the left subclaviui, 
' ,ftn4 Ijgaturrng both vtota cavK and the azygos vein.. In coniequence the 
,'^ J** onb'' fraction of th« aystemic circulation left open was that through' the 
.^•(T^ctfitenaCy system of the heart; no organ but the heart itself has any blood 
>. t- i*m( itr^''^'Pl' t'l^ lungs. Hence tbe cerobro-spinal nerve-centres and 'the 
.. .• ". .'igfjl^t^lic gantclia very soon die, while tbe heart remains alive,'ln,jgOod . 
^ ""jvufKlng cundition, for lwo hours or more. The right auricle ii supfi'ied^ 
.■*,.. uAyorinly with dotibrins^ catf* Wood, conveyed to the anperiA|fena;. 
- ^* - 6}i^ (to^ Ui^iutte Haslt*: The blood, after traversing (he pulmb])CTy 
■ i\ :'cicJiiit|1» flnifiy pumpeitBy.Hie left ventricle into a cannula, wblch^i*' 
■.■%'» 'tieit!n*o>lhoi4>rla' juBt l)ytmd the origin of the left subclavian arteryv '. 
•"ift-' ■ Ewor the diftil end of' ifci-cannula a wide rubber tube carrira the blood - 
C, ^ 'P ^*'' «»''M» aevwi^'jiiht foot above tbe level of the heart. By 
^1»X' rai«^ or lowirtfig thi*- S^'vlind by raising or lowering tbe level of the 
■'.■-.■'.'■ iUitiottflflaafcs &cding,^i(i»rt', arierijil and venou* pressures could be 

: ' 'cliBiiged jit Win, iiir mal'tj^ivedvery nekriy constant. 
', C' .,', Venous and«rieriarpcaf(U|rM:belng kept constant, the temperature of 
' _ ,.*tbp blood supjilied to lhei)Wirt,WM gradually changed by raising or iower- 
' ^* i'l^Vthe temperature oT^e-int«r contained in the vessel* In which the 
^- i fee<^lltg^Mariottefla«k*^e,immersed. 
'.^ ir'^B pulae rate was reciKrded by a Fick'* »pring manometer, and arterial 
*i.'. pi^iiOW by a Uarey's |^_n-.pressure mercury mauomeler, each being 
•f^'.*irMiiei;l^d"withlhe cenffiff itump of a carotid artery. Temperature* 
. i ..- woj^ fcad by mean* of a tbermometer tied into the root of tha lelt *ub* 
'•' ' ,cla.fi*Hn, so that it* bulb projected into the aortic arch. 



la B071I Soeletjr of LoodoD, No. KS, ISSS). 

Uniform artiflcial reepiratlon was maintained. 

As tbe result of many experiment*, it was found (1) that the isolated 
dog'* heart beats quicker when supplied with warm bloOd, and slower 
. when cold blood is *upplied to it; (2) that tbe rate of beat depends much 
more. upon the temperature of the blood in tbe coronary arteries than on 
lis temperature in the right auricle or ventricle ; (3) that when dellbri- 
' nated calf* blood is used to feed the heart that organ cannot be kept aU*« 
. t* lotig as when daflbrinated dog's blood i* employed; [4) that no matter 
-how long an experiment lasts tbe defibrinated blood, circulated again and 
■ufn throjigli heart and lungs, shows no tendency to clot; hence Sbrlno- 
goD ta iid^t']H;oduc«d in those organ*. 

. i^e qu^tFpn. answered by tbe Ilrst of the above result* -Was tbe one for 
i/bhati s»\u,\jva iht; research wus undertaken. The experiment* show that, 
in epila ur itii highl.v-duvekipi-d extrinsic nervous apparatuaes, the heart 
of itr^ niautitiBl doos, su far m it* rhythm la concernMl, in its own nervo- 
: jnichli^pr ^csv^ rt'Spond to temperature variations within wide limit* 
' {t'J/'.-*^^^ b:),-iifA as Ibe frog's heart or that of tbe embryo chick duea. 
'l^o^o^K^-'^-^B quick pulse of fever, we, tfaerefore, need not look 
beyo^^ti^B^naAiihaliBn iienn itself. We require no theoretical assump- . 
tion ^_^4jav.'.. paj-alysis of inhibitory, or any exoitation of accelerator 
cardio^^lKvtc nerve oeutros. 



The {wp«|i '^ wh}^ the forgoing is an abstract has been selected 
a* the ''^^|i!atr Lecture" of the Royal Hociety of London for the 
preeeot ytacfiua wttt^aptW' in ttall in the nest volume of Tbe FhiloaopU- 
cal TranBaotK)M( . - 
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THE ECLIPSE OF THE SUN ON MAY 6, 1883. 



(Beprintod from Th» Hmm, London, Julj 2, 1883). 



During the last few dftyn additional information has been reeeived both 
from the French and American expeditions sen tout to observe the eclipse 
of the sun on the 6th of last May. The more we learn about the results 
of the expedition the more we see that most excellent work has been done, 
and, as we surmised in our previous article, new questions have been 
brought to the front as well as old ones probably settled. Let us deal 
with some of these seriatim. One matter, outside the domain of solar 
physics, but yet of extreme interest to the astronomical world, is con- 
cerned with the possible existence of a planet or planets nearer to the sun 
than Mercury. Such a planet has been " discovered," two or three times, 
only to be lost again ; its existence has been predicted from general con- 
siderations, but yet. strange to say, it has not revealed itself when it has 
had every opportunity of doing so, for instance in the photographic record 
of the sun which is now being slowly introduced, at a sufficient number of 
places on the earth's surface to make the story almost a continuous one. 
This question was seriously taken in hand at the late eclipse by Dr. Jans- 
0en, the head of the French party, by MM. Palisa and Trouvel6t who 
accompanied him, and by Professor Holden, who was in charge of the 
American party, in consequence of the enforced absence of Professor 
Young, to whom the charge bad been in the first instance offered. 

The result of this combined attack is to show that there was no body 
near the sun brighter than a star of 5J magnitude. Professor Uolden's 
conclusion depends upon eye observations. Dr. Janssen's depends upon 
photographs of the whole region near the sun to a distance of 15 deg. all 
round it. Such self-confirmatory evidence as this is of the highest value, 
and must be held, we think, to suggest that the body seen by Watson in 
1878 was in all probability a comet, as was, indeed, suggested by the 
appearance of the comet seen in Egypt last year. Had the comet then 
observed been less bright than it was. so that the nucleus alone had been 
visible, the discovery or the confirmation of the existence of an intra- 
Mercurial planet would in all probability have been announced to the 
world. 

Next in point of view of general interest to this work with regard to 
the intra-Mercurial planet, we may refer to some observations made by 
Professor Hustings, which are of very great value taken in conjunction 
with prior work. In order, however, that the full importance of Pro- 
fessor Hastings's observation may be clearly grasped, it is necessary to go 
briefly over the history of eclipse work since the year 1869. It was only 
really in the eclipse of that year that we began to know anything about 
the corona, and it was only in the eclipse of 1870 that wo began to appre- 
ciate what a very difficult problem was presented to us by that phenome- 
non. The then Astronomer Royal and Professor Maedler, to cite some 
among the eminent authorities writing after the eclipse of 1860, had come 
to the conclusion that the corona was mainly a non-solar phenotuenon. 
That part of it, however, was undoubtedly solar was admitted by all, for 
ihe reason that it was seen before and after totality. In the eclipse of 
1870 the idea that part of it was really non-solar was enormously strength- 
ened by a comparison of observations made by differeht astronomers. Its 
shape seemed to change as the moon swept over it, and this, obviously, if 
it were true, implied some action of the moon's edge and reflection by 
something between the observer and the moon. In 1871, when. the Gov- 
ernment of India and the British Association took steps to have ihe corona 
photographed at the same time that it was carefully observed by the naked 
eye, the strange fact was first clearly indicated that the corona seen by the 
eye was a perfectly different thing to that recorded on the photographic 
plates. The explanation given at the time was that the coronal light was 
much more actinic than ordinary solar light of the taDie visible intensity, 
to that in the eye and on the photographic plate two different images were 
built up by different qualities of light proceeding from different sources. 
Hence the view was distinctly enunciated that the corona seen duiing 
eclipses was a dual phenomenon, partly solar, partly non-aolar in its ori- 
gin, the true solar corona being filamentous with variously-curved stream- 
ers, the visible corona being noo filamentous and consisting mainly of 
radial lines and rifts, extending to different distances from the edge of the 
moon. Such observationA as these show how extremely difficult it was to 



determine the real limits of the corona by means of any simple analysis 
of the light from any part of the regions surrounding the sun. When 
spectroscopic edipse work began it was imagined that if a part of the cir- 
cumsolar region, say 1 deg. from the sun, was brought on to the slit of 
the spectroscope, and a bright line spectrum obtained, here was evidence 
that the corona extended to 1 deg. from tho sun. It was only some time 
after such observations as this were commenced that it was found that the 
earth's atmosphere was so flooded with coronal light that even the dark 
moon itself gave such a record. This fact was most strongly brought 
home to us in the eclipse of last year, when the coronal spectrum was 
photographed extending right across the dark moon, and tho result ob- 
tained in 1871 — namely, that the corona was chiefly built up of blue light — 
was clearly confirmed by the fact that the photographs revealed that the 
strange, weird, lurid light, so special to eclipses, was really nothing but 
the reflected blue coronal light in oar air. 

These things being premised, we can now come to Professor Hastings's 
observation. He was among the first many years ago to. recogniae the 
importance of observing the spectrum of different parts of the sun side by 
side in the spectroscope, and for this purpose he, as well as others, pre« 
pared a special piece of apparatus allowing him to study the chromosphere 
on two opposite parts of the sun's limb at the same time. *This was tHe 
instrument he used at Caroline Island this year. What he set himself to. 
do was to carefully watch during the eclipse the apparent height of the 
corona, as determined by the lengths of the chief line in l|f spectrum at ' 
the two opposite points of the moon's diameter at which totality com- 
menced and hnished. Of course, if each line were really due to an actual 
definite corona of the sun, the position of its extreme summit, and its 
length would not greatly vary, but if the spectroscope revealed a flash of 
light, now on one side of the moon and now on the other, produced by 
some such action as that to which we have referred then it is obvious that 
the position of the summit of each line would greatly vary, its length 
varying in equal. proportion. The question put to the sun, it wjll be seen, 
was of a most definite character, and Professor Hastings found that there 
was immense variation in the lengths of the lines. At the beginning of 
totality the 1474 line had a length of 12^ on the east side, while on the 
west it was seen short and faint. During the progress of the eclipse this 
difference in length difappeared, but was reversed at the end of totality, 
the change being greater than that which would result from the moon's 
motion alone On the strength of this variation. Professor Hastings gives 
out the view that this paying out of light, first on one side of the d*rk *. 
moon and then on the other, is an effect of diffraction at the moon's edjge. 
He, however, goes further than this, and, as we gather from his telegram < 
to Professor Young, proposes to abolish the external corona altogether 
from our text-books. Here astronomers, while acknowledging the inge- 
nuity which suggested the above observation, will not follow him, because 
he has not sufficiently taken into account tho vast difference between the 
visible corona with which he has been dealing and the photographic 
corona, which, as we have already stated, is a thing quite by itself and 
possessing characteristics of its own ; but in any case it is very curious 
and interesting that not only the boundaries, but even the existence of 
the solar corona is again in question, and it may happen that our view of • 
the chemical nature of the outer corona will have to be revised. 

There is another matter, and one in which the American and French 
observers are entirely at disaccord. This, however, is of little importance, 
as the question raised was really settled by the photographs obtained in 
Egypt last year. The Americans say that in the coronal spectrum the 
only dark line observed was D, whereas Jansson, in his telegram to the 
Paris Academy, announces the discovery of the Fraunhofer spectrum and 
the dark lines of the solar spectrum in the corona, adding that this indi- 
cates the existence of cosmical matter round the sun. The French obeerva* 
tion, judging from the photographic results obtained in Egypt, is much 
nearer the truth than the American one, but at the same time it most be 
acknowledged that the eye observation is one of extreme difficulty. It dan- 
not, however, be said that the French observation is entirely accurate, for, 
although, no doubt, there are dark spaces in the coronal spectrum, it it not 
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probable that all of them will correspond with the Fraunhofer lines. From 
the careful quantitative polariscopic observations made in 1878 in America, 
we Icnow that up to a certain point the amount of reflected light increases 
with the height of the corona, which may be taken to mean simply that 
the temperature in its higher regions is so reduced that its constituents 
have given up their simple gaseous nature and combined to form concrete 
particles, which are capable of reflecting light more strongly than gases 
are. On the theory referred to in our previous article this is at once 
readily and simply explained by the supposition that a reduction of tem- 
perature enables the association of the flner molecules of matter to take 



place, so enabling them not only to give out light of their own, according 
to their special nature, but to reflect the light from the regions around 
them to the eye of the observer on the earth. 

NOTB.— This article, which indicates a writer exceptionally IkmiliAr with the ohserra- 
tions of past solar eclipses, contains sereral inaccuracies. Of these, the only one of great 
moment is the statement regarding the polarisation of the coronal light. Contrary te 
the statement here given, the obeerrations of Profeaaor Wright and myself proved thai 
the polarisation decreases fh>m the moon's limb outwards. These are the only obeerra- 
tions to which he can refer. The fact is of great theoretical importance. 

C 8. Hastiiiqs. 
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Chwolsom, D. A. Ueber Tammus u. s. w. St. Petersburg, 1860. 8o. 
CoxK, W. H. Cylinder of Ilgi. (Boy. 800. Lit. Trans. 2 ser. t. 9.) 
CuossAT, E. DB. ClaasiAcation des caract^rss cundiformes babyloniens et ninirites, 

Paris, n. d. 4o. 
Dklitscu, F. Aasyrischestudien. Leipzig, 1874. 60. 
E.M XBKao, C. Inscription de Tiglath Pilfer II. (J. Asiat. 7 ser. t. 6.) 
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hpifae^oi. Trio in ttpUntria (for 'IriAo *tngn from TRAOH). (a the 
iraggtr of the plou|;h, the ex. Sniutit for ninfus (comp. ptdo for irjpdu) 
■nd it oonnected with mreteo, larmu*, alpaaai for aTiptum, defrutum. 
XirT6( it referred to du (iTu], hence tbe ' living, breathing' man bimaelf ; 
though, if thi* ia true, tha confciouineaa wat lc«t Tery earlv. BoX06f it 
derived from 0op (OAR) and meant 'aatabln.' Tbe deriTttiTe* from bul- 
hu (Lat). whiob leetnt to b« a borrowed word, are late and technical and 
•weo If tfaej were not, we oan tee by the many darlrativet of moaAuta that 



the number of deriTative* it no tett of the autochtboROUt character of a 
word. Egida, a kind of tuiphur, it derived from AOU, 'choke.' Tepy6c 
ia a derivatiTB of QAR, at alio Topyit; and iio/uu, iiu, are fur iVn/uu and 
hTiu and connected with oiuvdf. 

In the Sota, HiKTOir Warruc ibowa that OraJimu wat originally 
OranifiBui and that U art Uradiviu wat in thebeginningagodof growth; 
Hknbt NiTTLBaBiF maintain* that the title iueoiie caaitra was rightly 
given to the cadence to which Theokrltoa waa ao partial. Tbe Qreek grani* 
mariani had begun by characterising a pariioular kind of henaneier at 
'bucolic' [and] 'wben tbe name bucolic bad been attached to a hexameter 
of which the flrtt word formed a dactyl and in which tbe fuurlb foot alto 
ended a word, the phrate biieolie eartura may eaaily have been attached 
to the particular cadence In tbe fnurth foot'; for J. R. UaKRla's ' Trant- 
potition in Seneca' tee Univenlty Circular, No. 22, p. 69; ' wbilat being 
revlewed'iacitadby H.B.SHirHBKD from the memoinMT George Selwyn 
(1779). 

Thfi number contalnt RmiMot of Kbrlmv tmrf Koaehmi»'$ FrwuAnaoAa 
Studien ; of VoUmdlUr't Sammlun^ Fraraitiachtr ti'eudrueka \ of WmuU- 
lin Fbrittr'i AltfrantUitehe Bibliothtk, by A. H. Elliott; of Oomafra 
Beoautf, by J. A. Haiibi»om ; of Rulkerford't Babnut and Slunn'a xplv, 
by 8. L, OiLDERSLiKVt ; of SehHtkburgh't Lytiat, by V. D. HoaniB ; of 
L. T. ^rnttA'i tdUim of Ovrb-dur., by H. Wood; of Siudemttnd'* Du» 
Commtdis FnralUU di £hjUo,.by HiNTOir Wabrxn. 

The Aaporla give alMtrBcta of QmiiaHia fff— -iir*. ZtnlttSrifl iIt dtvUolitn 
itorffmt&mtiteltmt Oi—UtoAaft, JiMn—l AMti^iu, and JVnemMyju. 
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DEGREES CONFERRED, 1883. 



Doctors of Philosophy. 

William J. Albxandeb, of Hamilton, Ontario, A. B., Uni- 
versity of London, 1876. His principal subject has been Qreek, 
the subsidiary, Latin. He submitted a thesis on " Participial 
Periphrases in Attic Prose," which will be prepared for publica- 
tion in the American Journal of Philology. 

William C. Day, of Baltimore, A B., Johns Hopkins Univer- 
sity. 1880. His principal subject has been Chemistry, the sub- 
ordinate, Physics. He submitted a thesis on ** The Oxidation of 
d-Cymenesulphamide," which will appear, in modified form, in 
the American Chemical Journal. 

William P. Dubfes, of Berkeley. California, A. B., University 
of Michigan, 1876. His principal subject has been Mathematics, 
his subordinate, Physics. He submitted a thesis on *• Symmetric 
Functions," of which portions have already appeared in the 
American Journal of Mathematics. 

George S. Ely, of Fredonia, N. Y., A. B., Amherst College, 

1878. His principal subject was Mathematics, his subordinate, 
Physics. He submitted a thesis on " Bernouilli's Numbers." ojf 
which portions have already appeared in the American Journal of 
Mathematics. 

Kakichi Mitsukuri, of Tokio, Japan, Ph. B., Yale College, 

1879, who here pursued studies in Biology, and has since been 
called to the Professorship of Zodlogy in the University of Tokio, 
Japan. His thesis on " The Structure and Significance of some 
Aberrant Forms of Lamellibranchiate Gills," has been published 
in the Monthly Journal of Microscopical Science. 

Bernard F. O'Connor, of Baltimore, Bach, es Lettres, Uni- 
versite de France, 1874. His principal study was the Romance 
Languages, the subordinate, Latin. He submitted a thesis on 
" The Syntax of Ville-Hardouin." 

^ (6) 

bachelors of Arts. 

William S. Baylby, of Baltimore, a graduate of the City 
College in 1879. 

Principal Studies: Chemistry and German; — French, Mineral- 
ogy, Physics, with History, English, and Ethics. 



Maurioe Fels, of Philadelphia, who pursued his preliminarj 
studies under Mr. E. Cohen. 

Principal Studies: German, History, and Political Economy; — 
Latin, Philosophy, and Physics. 

D. Sterrett Gtttinqs, of Baltimore, who pursued his prelimi- 
nary studies with Mr. H. W. Luckett. 

Principal Studies: Latin and German; — Greek, French, and 
Chemistry. 

W. Beatty Harlan, of Churchville, Maryland, a former 
student of St. John's College. 

Principal Studies: Chemistry and Romance Languages; — 
Mathematics, Mineralogy, Physics, English, and Political Econ- 
omy. 

George T. Kemp, of Baltimore, a former student of the City 
College. 

Principal Studies : Chemistry and German ; — Physics, Biology, 
with History, English, and Ethics. 

Gonzales Lodge, of Baltimore, a graduate of the City College 
in 1881. 

Principal Studies: Greek and Latin; — Physics, French, and 
German. 

William E. Stratton, of Baltimore, a former student of the 
City College. 

Principal Studies: Biology, German, and Chemistry; — French 
and English. 

Henry W. Williams, of Baltimore, who pursued his prelimi- 
nary studies under Mr. W. S. Marston. 

Principal Studies: Mathematics, German, and History; — LatiD, 
Physics, and Logic. 

Henry Y. Wilson, of Baltimore, a former student of the City 
College. 

Principal Studies : Romance Languages and German; — Physics, 
Chemistry, Biology, and Latin. 

William J. Witzenbaoher, of Hagerstown, Maryland, a 
former student of the Washington County High School. 

Principal Studies: Mathematics and German; — Latin, French, 
History, and Political Economy. 

(10) 



APPOINTMENTS, 1883-4- 



FeUaws. 

William M. Arnolt, of New Brunswick, N. J., B. D., Rut- 
gers Theological Seminary, 1882. Oreek. 

GusTAV BissiNQ, of Baltimore, A. B., Johns Hopkins XJnHrer« 
sity, 1882. MathemcUics, 

Adam T. Bruoe, of New York City, A. B., Princeton College, 
1881. Biology. 

Arohibald L. Daniels, of EendalMlle, Indiana, A. B., XJni- 
Tersity of Michigan, 1876. Malhemalica. 

Ellery W. Davis, of Baltimore, 8. B., Uniyersity of Wiscon- 
sin, 1879. Mathematics, 

David T. Day, of Baltimore, A. B., Johns Hopkins UniTer- 
sity, 1881. Ohemistry. 



John Dewey, of Burlington, Yt, A. B., Uniyersity of Yer- 
mont, 1879. Philosophy. 

James R. Duooan, of Macon, Ga., A. B., Mercer Uniyersity, 
1877 ; M. D., Jefferson Medical College, 1879. Chemistry. 

William S. Fleming, of Wetumpka, Ala., A. B., Dayidson 
College, 1878. Oreek. 

Arthur L. Frothinoham, of Rome, Italy. ShemiHc Lati' 
guages. 

Elgin R. L. Gould, of Oshawa, Ontario, A. B., Yietoria 
Uniyersity, 1881. History. 

Arthur S. Hathaway, of Decatur, Mich., S. B., Cornell 
Uniyersity, 1879. Mathematics. 

WiLUAM H. Howell, of Baltimore, A. B., Johns Hopkins 
I Uoiyersity, 1881. Biology. 
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Hans C. O. von Jaobmann, of Naumbarg, Oermanj, Naum- 
bnrg OymnasiaiD, 1876. Modern Languages. 

Edward H. Eei8Er, of AllentowD, Pa., S. B., Swarthmore 
College, 1880. Chemistry. 

GusTAV A. liiEBia.'Ja., of Baltimore, A. B., Johns Hopkins 
University, 1882. Phyaics. 

C. W. Emil Miller, of Baltimore, A. B., Johns Hopkins 
University, 1882. Oreelc. 

Charles A. Perkins, of Ware, Mass., A. B., Williams Col- 
lege? 1879. Physics. 

Lewis T. Stevens, of Baltimore, A. B., Johns Hopkins Uni- 
versity, 1882. Biology, 

Lewis W. Wilhblm, of Baltimore, A. B., Johns Hopkins 
University, 1880. History, 

Graduate Scholars* 

Fbank Donaldson, Jr., of Baltimore, A. B., Harvard Uni- 
Tersity, 1879; M. D., University of Maryland, 1883. Biology. 



Homer W. Hillter, of Waupun, Wis., 8. B., University of 
Wisconsin, 1882. Chemistry. 

Fredkrio 8 Lee, of Canton, N. Y., A. B., 8t. Lawjence 

University, 1878. Biology. 

Gonzales Lodge, of Baltimore, A. B., Johns Hopkins Univer* 
sity, 1883. Greek. 

Albert O. Palmer, of Baltimore, A. B., Johns Hopkins 
University, 1882. Chemistry. 

Ernest M. Pease, of Boulder, Col., A. B., University of 
Colorado, 1882. Latin. 

B. James Ramaoe, of Newberry, 8. C, A. B., Newberry 
College, 1880. History. 

Albert H. Tolman, of Chicopee Falls, Mass., A. B., Williams 
College. 1877. English. 

Arthur Yaoer, of Georgetown, Ky., A. B., Georgetown Col- 
lege (Ky ), 1879. Political Economy, 



PROCEEDINGS OF SOCIETIES. 



Meientlfle AMsaeUUl&n ■ 

Ma^ 2.— Fiftieth regular meeting. Profeasor SyWester in the chair. Thirty members 

present. 
Ptpen read: 
Note on the Distribution of Heat in the Spectrum of an Incandescent Solid Rod 7. hj 

U. A. Rowland. 
On the Relation of Bilateral Symmetry to Function, by E. M. Habtwklu {Ahttrael 

on p. 149). 
Befiew of the Results Obtained by Fouqu6 and Michel L6vy, of Paris, in the Syn- 
thesis of Rocks, by G. H. Wiluams. 

JndMogteol JLMMoetailon, 

May 4.— Forty-tterenth regular meeting. Professor GildersIeeTC in the chair. Twenty- 

seren members present. 
Papers read: 
The Laws of Tone-Color in the English Language, by A. H. Tolman. {AhtUnui on 

p, 140). 
On a Plautine Pun, by M. Wasbbx. (Abttraet on p, 141). 
On Some Points in the Relation of the Norman Dialect to English Pronunciation, 

by H. C. U. Jaokmann. (AhUraet onp, 141). 
A further Note on the Stichometry of Euthaiius, by J. R. Habbu. {Abstreut <mp. 
140). 

BUtorlent and PolUteat Srienee AwgoelntioHf 

April 6.— Dr. U. B. Adums in the chair, 
pitpers read: 
Topical Instruction in History, by Professor William F. ALLsif, of the University 
of Wisconsin. ( 7b appear in a work on MeihotU of TMching History^ edited by Dr. 
O. Stanley Ball, and publiehed by Oinn and Heath). 
German Methods of Writing and Teaching History. (Letters from a University Sdi- 
dent in Germany, reait by If. B. Adam*), 

April 13.— Dr. H. B. Adams in tbe chair, 
^pers read: 
The Limits of Co-operation, by E. R' 1* Gould. {Part I,<^ a Monograph hsreafiw to 

be reported in the University Circulars), 
Historical Remarks on Faibot County and the Eastern Shore, by Dr. Samubl A. 
Habbison, of Easton, Maryland. 

April 20.— Dr. R. T. Ely in the chair. 
Customs of Land Tenure among the Boys of McDonogh Institute, Baltimore County, 

by John Johnson. 
Socialistic aud Co-operative Features of Mormonism, by the Rot. G. D. B. Millbb, 

of SU Mark's School, Salt Lake City. 

April 27.— Dr. H. B. Adams in the chair. 
Papers read: 

MachiaTeill, the Founder of Modern Political Science, by Eooab Goodman. 

The Influence of John L<ocke upon i'olitical Philosophy, by B. J. Ramagk. 
May 4.— Dr. R. T. Ely in the chair. 



. Papers read: 

Tbe Office of Public Prosecutor, by F. J. GooD^fOW, Professor (elect) of Administratire 
Law in Columbia CoU^ge, New York. (Abstract onp. 147). 

The Income Tax in the United States, by H. W. Caldwxll, Instructor (elect) of His- 
tory in tbe Unirersity of Nebraska. (Abstract onp. 147). 

May 11.— President D. C. Gilman in tbe chair. 
Papers read . 
Hugo Grotius, the Founder of Modern International Law, by Abthub Taokb. 
Review Notices of the 30uth Anniversary of the Birth of Grotius, by Dr. J. F. Jams- 
son. 
America as a Field for Church History, by Dr. Philip Schaff, of Union Theological 
Seminary, New York. 

May 18.— Dr. H. B. Adams in the chair. 
Paper read: 

Taxation in Maryland, by C. M. Abmstbono, Esq., of the Baltimore Bar. 
May 25.— Dr. H. B. Adams in the chair. 
Papers read : 

Taxation in Maryland, continued, by C. M. Abmstbono. (Abstract on p. 147). 

Review of Certain Results of the United Sutes Census of 1880, by John C. Boss, 
Lecturer (elect) in the University of Maryland. 

'May 30.— Dr. H. B. Adanu in the chair. 
Paper read : 
The Revised Tariff in its relation to the Economic History of the United States, by 

Talcott Williams, of the editorial suff of the Philadelphia Press. (Abstract on 

p. 148). 

Matitemati^Ml Society. 

April 18.— Professor Sylvester in tbe chair. Nine members present. 
Papers read: 

A Remark on a Farey Series, by W. E. Stobt. 

Note on Binodal Quartics, by E. W. Davis. (Abstract on p. 144). 

A Proof of a Theorem of Jacob!, by Correspondence, by A. S. Hathaway. (Abetrad 
on p. 143). 

On a Theorem in the Fundamenta Nova, by J. J. Stlvssteb. 

On the Intersections of Curves drawn on Quadrics, by W. E. Stoby. 

May 16.— Professor Sylvester in the chair. 
Papers read: 

On a I Expression for Euler's Constant, by F. Fbanklin. (Abstract on p. 143). 

A Itemark on the Intersection of Curves drawn on a given Ruled Surface, by W. B. 
Stoby. (Abstract on p. 143). 

On Farey Series, by J. J. Sylvbstbb. (Abstract on p, 143). 

Metaphycieal Club, 

May 8.— Thirty-first regular meeting. Dr. G. Stanley Hall in the chair. Twenty-two 

members present. 
Papers read: 

Rhythm in the Classic Languages, by R L. Gildbbslkevb. 

Wundt's Liogic of Chemistry, by I. Rbmskn. 
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